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MEXICO MUST FACE CONFISCATION ISSUE 


AUGUST 


THROUGH the note which the Department 
of State of the United States presented to the 
Government of Mexico on July 21 the diplomatic 
discussion of Mexico's action in confiscating the 
properties of foreign-owned oil companies en- 
tered a new phase. This is true although the note 
itself dealt with the expropriation of small agri- 
cultural holdings and did not mention the oil 
seizures. But the parallel between the two is clear. 
With the alteration of a few sentences the docu- 
ment would apply as readily to the oil cases as to 
the farm lands which form the basis of its demands. 

By his exposition of the course pursued over a 
long period of years by successive Mexican 
governments in forcibly depriving American citi- 
zens of their modest holdings without any attempt 
at indemnification Secretary Hull has placed the 
position of his government in the whole matter of 
Mexican confiscation on very strong ground. In 
answer to half-hearted promises of payment at some 
indefinite future date he shows that the raids upon 
small landholders began as far back as 1915 and 
have continued up to the present, and that, in 
spite of repeated demands and long continued 
negotiations, ‘‘not a single claim has been adjusted 
and none has been paid.” 

Such a record, extending backward for more than 
twenty years’ gives impressive force to the Secre- 
tary'’s declaration that ‘The taking of property 
without compensation is not expropriation. It is 
confiscation. It is no less confiscation because there 
may be an expressed intent to pay at some future 
time.” 

The cases cited by the Secretary refer to small 
landholders, and the average extent of their 
claims is suggested by the fact that the total for 
those arising since 1927 is only a little over 
$10,000,000. Admitting the dire financial straits 
to which Mexico is now reduced it clearly has not 
been beyond its power to pay this small amount. 
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In all probability the Cardenas government, if 
it could relieve itself of the embarrassment caused 
by these claims, would find some means of satis- 
fying them even now. By doing so, however, it 
would admit a principle which it is attempting to 
deny in the case of oil property seizures. This is 
the principle on which the State Department of the 
United States has taken its stand from the beginning, 
that expropriation must be accompanied by 
prompt, fair, assured, and effective compensation. 
If this is admitted in the case of the small properties 
of individual farmers it cannot be denied in that of 
the more extensive holdings of those aggregations 
of individuals who constitute corporations. 

In certain particulars the problem presented to 
Mexico by the oil property confiscation differs 
from that of the land cases discussed in Secretary 
Hull's communication. Payment to the owners of 
the lands taken by the Mexican government could 
have been made, could still be made if the will to 
do so were present. The sum involved is not large. 
Adequate payment for the seized oil lands, pipe- 
lines and refineries obviously is out of the question 
within any forseeable period of time. The small 
and scattered land holdings that have been taken 
over have been put to other uses or incorporated 
with other holdings so that return to their original 
owners probably is no longer practicable. In the 
case of the petroleum companies a whole industry 
has been confiscated. The individual properties 
may have suffered some deterioration but they are 
practically intact and their return to the rightful 
owners is the only practicable way of correcting 
the wrong. The principle is the same in both in- 
stances but the way out is different and that un- 
doubtedly is the barrier to acceptance by the 
Mexican government of the arbitration proposal. 

Instead of meeting the issue raised by Secretary 
Hull’s note the officials of the Cardenas administra- 
tion first adopted an attitude of pained surprise 
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that the government at Washington, after two years 
of apparently tacit approval of Mexico's program 
of social reorganization, should now object be- 
cause that program involves the outright seizure 
of some hundreds of millions dollars worth of 
foreign owned properties. This argument, however, 
was anticipated and answered by the Secretary 
in his note in the course of which he said: 

“We are entirely sympathetic to the desires of 
the Mexican government for the social better- 
ment of its people. We cannot accept the idea, 
however, that these plans can be carried forward 
at the expense of our citizens, any more than we 
would feel justified in carrying forward our plans 
for our own social betterment at the expense of 
citizens of Mexico.” 

To this he added significantly: “The good 
neighbor policy can only be based on mutual 
respect by both governments of the rights of each 
and of the rights of the citizens of each.” 

These vital points are completely disregarded in 
the reply of Foreign Secretary Hay of Mexico 
which begins with a denial that international law 
requires immediate compensation ‘‘nor even de- 
ferred compensation’ for expropriations of a 
general and “impersonal” character. (Can robbery 
be impersonal?) and ends by proposing the ap- 
pointment of representatives of the two govern- 
ments to fix the value of the lands referred to and 
the method of paying it. Apparently the time of 
payment is not to be included. The negotiations 
proposed would provide a device for indefinite 
prolongation of discussions. As a reply to the 
straightforward statement by Secretary Hull the note 
leaves much to be desired unless it be regarded as 
a plea of confession and avoidance. The dissatis- 
faction with which it has been received in Mexico 
itself is an indication of its inadequacy. 

President Cardenas has indictated that so far he 
can think of no better answer to the demand for 
compensation than to reiterate that the oil com- 
panies will be paid if they will help to provide a 
market for the oil taken from their properties. This 
is equivalent to an offer from a trustee who has 
looted an estate to share with its rightful owners a 
part of the income if he can remain in undisturbed 
possession of the principal. Aside from the natural 
disinclination of the oil companies to share in their 
own spoliation the suggestion does not recommend 
itself in light of Mexico's unbroken record of 
failure to pay for any of the hundreds of properties 
seized in the past. 

Undoubtedly President Cardenas realizes the 
increasing difficulty of the position in which he 
has been placed. As a result of allowing the oil 
controversy to become a political issue he was 
brought under the domination of the labor syndi- 


calists and was compelled to carry out their de- 
mands. As a consequence the expropriation 
proceedings were pushed through in violation of 
Mexico's own laws and of successive agreements 
with the United States. The decree has been sup- 
ported in defiance of international law and estab- 
lished usage. The President is now in a position 
where he apparently prefers to defy international 
opinion and sacrifice the friendship of the United 
States, rather than accept a course which might 
lead to return of the seized properties and thereby 
cause his communist supporters to turn on him. 

It is unfortunate for the welfare of Mexico that 
those who for the moment direct its political 
course fail to realize that the ownership of capital 
is unimportant but the use of capital is all-impor- 
tant. Every progressive country in the Western 
Hemisphere, including the United States itself, has 
been built up by outside capital. Where advance- 
ment has not taken place or progress has been slow 
it has been because lack of security and failure to 
respect obligations have made investors reluctant or 
unwilling to risk their savings. In no instance has the 
independence or integrity of a nation been 
threatened by the investment of foreign capital in 
constructive enterprises, but all have profited by it. 

Despite the charges of exploitation that have 
formed part of the political propaganda directed 
against oil companies in Mexico it is doubtful 
whether in the whole history of the Mexican oil 
industry the investors in petroleum enterprises have 
received from their investment anything like the 
return they could have obtained from other enter- 
prises. By confiscating the foreign capital that alone 
can bring about the industrial development of their 
country the political masters of Mexico will not 
contribute to the social betterment of their 
agricultural and industrial workers. On the con- 
trary, these are the classes who will suffer most by 
indefinite postponement of the economic progress 
that alone can improve their position. 

In criticizing Mexico's action in seizing proper- 
ties of many descriptions without any move 
toward the recompense of owners a distinction 
should be made between those who control the 
present administration of Mexican affairs and the 
thousands of intelligent and high-minded Mexicans 
'n and out of public life who realize the humiliating 
error that is being made and the disastrous effect 
it is bound to have upon the future economy of the 
nation. Protests against recent wholesale confisca- 
tions are becoming more frequent and more out- 
spoken. As the financial position becomes more 
acute, the cost of living higher and the fatuous 
nature of the attempt to live in defiance of the laws 
of honor and decency more apparent the opposi- 
tion cannot fail to increase and to have its effect. 
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UNITED STATES STOCKS 


Despite Static Domestic Demand 


Crude Inventories Drop to Lowest 
Level in More Than Ten Years— 
Motor Fuel Supplies Only Seven 


Per Cent Above faly, 1937— 


Marked Rise in Expeorts— Outlook 
for Second Half Year Even More 


Encouraging. 


Av rue beginning of 1938 it was 
recognized that the oil situation in the 
United States involved a serious threat to 
the maintenance of crude oil prices. The 
motor fuel market was weak and unsettled, 
stocks of both crude and products were 
rising and demand was falling off as the 
slackening of general business proceeded 
at an accelerating rate. 

At the end of 1937 stocks of crude were 
nearly 20,000,000 bbl. higher than they 
had been at the commencement of the year. 
This was not only a disturbing factor in 
itself, but it reversed the declining trend 
that had been in evidence since 1934. Stocks 
of all refined products had _ increased 
27,000,000 bbl. during the year. Stocks of 
motor fuel, at 77,429,000 bbl., were 12,000,- 
000 bbl. greater than at the end of 1936, 
and were considered unduly large in view 
of the additions certain to be made during 
the season of low consumption directly 
ahead. 

Explanation of this situation is simple 
enough in retrospect. Crude production had 
increased rapidly during the first eight 
months of 1937 while general business ac- 
tivity and the consumption of motor fuel 
were rising. Production reached its high 
point in August 1937 with a daily output of 
3,712,600 bbl. or more than 20 percent 
above the corresponding month of 1936, 
far outstripping the growth in demand, 
which had reached the highest point in the 
history of oil. The business depression 
which set in at that time was so sharp and 
rapid, bringing a decline of over 30 percent 
in industrial activity between August and 
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the end of the year, that petroleum produc- 
tion was not fully adjusted to the change 
although there was a decrease of between 
seven and eight percent in crude output 
between August and December. 

By the end of the year the danger signals 
flown by the rise in all stocks attracted 
general attention in the industry, and con- 
certed efforts began to reduce production to 
a point where absorption of excess supplies 
could bring stocks down to a normal level. 
The attempt to bring about a uniform 
reduction in all the principal producing 
areas was rendered especially difficult by 
the position in California which has no state 
law regulating production. New fields 
developed in 1937 had stepped up the 
output in that state but finally, through 
voluntary action, California’s production 
was curbed. In Texas shutdowns for two 
days a week ordered by the State Railroad 
Commission during May and June brought 
about a very substantial decrease in crude 
production and in other states the action of 
regulatory bodies, strengthened by pipeline 
proportion on the part of several of the 
large pipeline companies, helped to bring 
the situation into line. 

From April on crude production and runs 
to stills have been kept consistently below 
total demand with the result that sub- 
stantial reductions in stocks have taken 
place. Stocks of crude which were 309,000,- 
000 bbl. in March last were down to 
287,585,000 bbl. on July 23. Stocks of 
finished and unfinished motor fuel had de- 
clined from their high point of 93,192,000 
bbl. on March 19 to 76,366,000 bbl. on 
July 23, only 5,000,000 bbl. higher than on 
the corresponding date a year ago. Gas and 
fuel oil stocks alone remained materially 
higher than in the preceding year, standing 
at 143,041,000 bbl. on July 23 against 
106,266,000 bbl. twelve months earlier. 
Special conditions contributed to the fuel 
oil situation, demand being affected more 








Redueed 


the decline in industrial 


activity than is the case with any other 


strongly by 
product except lubricating oils. 

One factor that to the dif- 
ficulty of making an effective readjustment 
in the supply situation during the first 
half of 1938 has been the disappointing 


has added 


demand for motor fuel. On the basis of 
motor car registrations it was estimated 
at the beginning of the year that domestic 
demand for motor fuel during 1938 would 
show an increase of five to six percent over 
1937. In reality the increase during the 
five months, January-May, was only two- 
thirds of one percent and there was ac- 
tually a slight falling off during April and 
May. 

To the 
showing was relieved by a surprising gain 
in exports over the large volume of the 
preceding year. Export demand for crude 
increased from 22,264,000 bbl. for the 
first five months of 1937 to 32,753,000 bbl. 
in the corresponding months of the current 


some extent poor domestic 


year, a rise of over 47 percent. In the same 
period shipments to foreign markets of 
refined products grew from 39,852,000 
bbl. in 1937 to 46,905,000 bbl. in 1938, an 
increase of 17.7 percent. Gasoline exports 
increased 38 percent. the first six 
months of 1938 exports of petroleum and 
petroleum products were valued at $194,- 
317,000, a gain of $24,790,000, or nearly 
15 percent over the corresponding period 


For 


of 1937. This growth in exports, which 
has been cumulative during the past five 
years, has done much to relieve tension on 
American markets. 

Having achieved an encouraging im- 
provement in the supply situation as to 
crude and motor fuel, the question that has 
particularly members of the 


petroleum industry of recent weeks has 


interested 


been how its course should be shaped to fit 
likely during the 
second half of this year. With the lifting of 


conditions to obtain 
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some of the restrictions heretofore im- 
posed, notably the reduction in weekly 
shutdowns from two days to one in Texas, 
crude production has resumed a rising 
trend since July 1, reaching 3,349,050 bbl. 
for the week ending July 23. This was still 
below the estimate of demand prepared by 
the Bureau of Mines and should result in 
some further reduction of motor fuel stocks 
though at a slower rate than prevailed 
during May and June. Warnings against 
too early relaxation of restrictions on 
output have been uttered in various 
quarters, but state proration authorities 
seem inclined to follow a conservative 
course in this matter and to recognize the 
necessity of avoiding such a building up of 
stocks as took place during the latter part 
of 1937 and the early months of 1938. 

A factor that should aid in preventing 
additions to stocks of refined products is 
the decision of a number of refining com- 
panies to close down some of their plants 
during longer or shorter periods during the 
summer. Plans for such shutdowns have 
been made and in some cases already are in 
effect—the expected result being to keep 
runs to stills somewhere near their present 
level. 

On the demand much _ will 
depend upon the future course of business. 
While the indices of industrial activity 


side of 


have continued to fall there is a growing 
belief that an upturn in business will take 
place early in September and this opinion 
is strengthened by the recent sustained 
rise in security values. While alarm has been 
expressed in some quarters over the con- 
tinued rise in fuel oil stocks the view now 
coming to be accepted is that this is by no 
means an unmixed evil. Large supplies of 
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fuel oils at the beginning of the season of 
heavy consumption will obviate the neces- 
sity of stepping up gasoline production 
during the months of winter as a means of 
providing a sufficient quantity of fuel oil. 
Thus the existence of excess supplies of 
fuel oil at the commencement of the cold 
season will present an opportunity for the 
reduction of these stocks without the usual 
increase in motor fuel. 

Members of the oil industry in other 
countries sometimes find it difficult to 
understand the importance attached by the 
American market to any considerable rise 
in petroleum stocks within the United 
States. The reason for this attitude is that 
production in this country at all times is 
held far below potential output. The same 
holds true equally of the great fields of 
other countries which are under unit 
operation. In the United States, however, 
regulation is in the hands of elective or 
appointive state bodies on whom great 
pressure is often exerted to permit an in- 
crease of production. Even greater pressure 
is always exerted against any proposal to 
decrease output. Since production can 
always be stepped up practically on a 
moment’s notice there is no necessity for 
maintaining stocks above the quantity 
required for normal working supplies, and 
any accumulation of excess stocks im- 
mediately weakens the market by putting 
it under the pressure of unwanted supplies. 

Not only has there been a substantial im- 
provement in the inventory situation during 
the past three months, but an important 
element of market stability has been con- 
tributed by the demonstration that senti- 
ment among oil producers themselves has 
developed to a point where it will support 
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state regulatory bodies in preventing over- 
production to an extent that threatens 
demoralization of the crude price structure. 

In attempting to chart a course for the 
petroleum industry of the United States 
during the latter half of the current year 
several valuable sign posts are available. 
Based upon the experience of 1937 a daily 
consumption of 1,550,000 bbl. of motor fuel 
is as much as may safely be counted upon 
for the third quarter of the year. In order to 
bring stocks of finished and unfinished 
gasoline down to 70,000,000 bbl. it will be 
necessary to draw about 55,000 bbl. daily 
from that source. Allowing 100,000 bbl. 
daily for export of products will bring net 
requirements from new production to 
1,595,000 bbl. To meet this demand would 
call for production at the rate of 3,450,000 
bbl. per day if no further reduction in 
crude stocks is to be sought. To reduce crude 
stocks another 10,000,000 bbl. production 
would need to be held to 100,000 bbl. per 
day less or an average of 3,350,000 bbl. 

For the fourth quarter of the year when 
motor fuel consumption will be at a lower 
rate, possibly 1,300,000 bbl. daily, some 
further reduction in output will be needed, 
unless by October 1 stocks of crude and 
finished products are at such moderate 
levels that further reductton may be un- 
necessary. In view of the difficulties in the 
way of reducing production below present 
levels it would seem the part of wisdom to 
bring about such reduction in stocks during 
the third quarter as will lower them to a 
normal level by the end of September. 

This calculation is based on the assump- 
tion that some improvement in business 
conditions will take place during the later 
months of the year and that the general 
level of activity will not fall below that of 
the later months of 1937. Should this 
expectation be defeated and should the 
downward trend of industrial operations 
which has continued for almost a year 
past be carried beyond September 1 a 
further readjustment may be necessary at 
the beginning of the fourth quarter. 

The obvious conclusion to be drawn from 
a study of existing conditions is that satis- 
faction with the progress made during the 
first half of 1938 should not lead to a relaxa- 
tion in restriction on production that will 
sacrifice the ground thus far gained. Under 
the system of monthly or semi-monthly 
proration orders it is an easy matter to 
increase output at any time when a growth 
in demand warrants such action. Continua- 
tion of production at the average daily 
figure of roundly 3,350,000 bbl. will provide 
a further stabilizing influence and put the 
industry in a better position to adopt 
whatever course may appear necessary in 
the light of conditions prevailing at the 
commencement of the 1938 final quarter. 
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WORLD-WIDE EXPANSION OF OIL 


ACTIVITIES 


Ixcreasinc activity in exploration, drill- 
ing and refinery extension in all quarters 
of the globe is causing exports of petroleum 
machinery and equipment from the United 
States to mount higher and higher. The 
value of shipments of this class of material 
during 1937 was double that of the years 
immediately preceding and was 60 percent 
greater than 1930, the highest previous 
year. Reports for the first third of 1938 
indicate that exports for the current year 
will continue this upward trend and will 
bring the total for the twelve months 
above $40,000,000. 

In quoting statistics of oil machinery 
exports compiled by the United States De- 
partment of Commerce it must be borne in 


Table I—Oil Machinery Exports from U. $.—1937 











Other Well 
Drilling and Refining Total 
Apparatus Machinery 
Venezuele........ $ 4,534,018 $ 1,593,839 $ 6,127,859 
Netherlands indie... 3,736,772 1,067,619 4,804,3 
Es 6 0 oc0sscoeae : t 3,346,C 
ane 1,804,387 ‘ 2,794,735 
Argentina........ 1,010,214 1,171,922 2,182,136 
Roumania ares » ps 466,795 1,866,541 
391,102 1,596,832 
1,424,885 1,531,991 
368, 1,128,034 
168,375 514,6 
5,681 629 9,290,994 
Pe esssared $18,513,062 $16,671,087 $35,184,149 


mind, of course, that these represent only 
part of the equipment sent out of the 
country for the use of oil companies in 
other parts of the world. When complete 
drilling rigs or refining units are exported 
these are listed under the heading of 
petroleum machinery. Many _ individual 
items, however, although destined for use 
in oil industry operations, are not so en- 
tered because there is no way of determin- 
ing the use to which they will ultimately 
be put. This applies to heavy machinery 
such as steam and Diesel engines, electric 
motors, structural steel in various forms, 
piping, pumps, railway and road making 
equipment, and to a great variety of 
miscellaneous supplies such as_ trucks, 
tractors, trailers and other motor vehicles, 
material for telephone, telegraph and radio 
systems, building supplies, scientific in- 
struments, camp equipment and all sorts 
of food, sanitary and medical stores. 

The total value of exports for which oil 
company operations are responsible is 
estimated by men engaged in this class of 
purchasing as being double or treble the 
amount reported under the headings of oil- 
feld and refinery apparatus. If the latter 
amounts to $40,000,000, the value of all oil 
company purchases for export probably 


Provides Growing Equipment Market 


is from $100,000,000 to $125,000,000. The 
figures of shipments under the direct class- 
ification of oil industry equipment are of 
value, however, in showing whether ac- 
tivities in the oil industries of other parts 
of the world are increasing or decreasing. 
At the present time the increase is rapid and 
general. 

Table I accompanying shows total ex- 
ports of drilling and refinery equipment 
during 1937 and shipments to ten principal 
purchasing countries. Tables II and III 
show exports for the first five months of 
1938 arranged in the same manner by 
principal countries. Table IV shows exports 
by grand divisions for 1937 and for the 
first five months of 1938. The latter reveals 
that South America and Asia (Near and 
Far East) are the most important markets 
for equipment, with North America next 
in order. 

Examination of the detailed figures of 
exports to different countries reveals in- 
teresting shifts in activity. Venezuela is 
well in the forefront as the largest pur- 
chaser of drilling equipment and was 
followed in 1937 by Netherlands India, 
Trinidad and Roumania in the order named. 
In the first five months of 1938, however, 
Colombia and Trinidad have moved up 
into second and third places. Canada and 
Argentina are other important customers in 
the Western Hemisphere. Peru and Ecua- 
dor have been smaller but nevertheless 
important markets among the South Amer- 
ican countries, both in 1937 and 1938. 

A surprisingly large amount of drilling 
equipment has been going to British 
India, Burma and British Malaya—ship- 
ments during the first four months of the 
current year having amounted to over 
$800,000. Another country which has 
caken on added importance as a purchaser 
of such equipment is Egypt. As a result 


of the great extension in its drilling ac- 
tivities exports of this class of machinery 
amounted to over $200,000 in the first 
five months of 1938. Other liberal pur- 
chasers of drilling machinery in the Near 
East were Syria, Iraq, Saudi Arabia and 
the group of smaller countries classed 
together in the reports as “Other Asia.” 
Drilling operations in New Zealand re- 
sulted in shipment valued at $141,923 to 
that country in May, 1938. 

Mexico formerly figured regularly among 
the important importers of drilling and 
refining machinery from the United States. 
Its purchases on this account in 1937 
amounted to $1,370,000. Following the cone 
fiscation of foreign-owned oil properties in 
March last, exports to Mexico virtually 
ceased, amounting only to $323 in the 
month of April. Unless some arrangement 
is made for return of the properties to their 
owners, it is considered that this market has 


Table IV—Oil Machinery Exports from U.S. 





Jan -May 
1937 1938 
North America $ 7,540,618 $4,763,065 
South America 10,202,011 5, 190 
Europe 7,548,793 1,479,716 
Asia. . 8,615,193 4,089,387 
Alrica..... 1,226,811 520,536 
Oceania ; 51,723 273,565 
$35,184,149 $16,820,459 
Oil Machinery Exports from U.S. 

1935 $14,799,390 

1936 . 18,827,811 

1937 . 35,184,149 

1938 (Jan.-May) 16,820,459 


been lost to the United States, or rather 
that it will be replaced by larger purchases 
from South America and other countries. 
The Soviet Union was a heavy purchaser 
of American refining equipment in 1937 
but has not figured conspicuously in the 
market this year. During the first four 
months of 1938 the largest shipments were 
made to the Netherlands West and East 
Indies, with Venezuela, Trinidad and Iran 


(Continued on page t?) 


Table Il—Oil Machinery Exports from U.S. 


January-May 1938 
Drilling Apparatus 











January February March April May Total 

Venezuela $ 408,028 $ 410,468 $ 686,777 $ 740,178 $686,434 $2,931,885 
Colombia 52,543 171,944 437,616 180,686 310,003 1,152,792 
Trinidad 266,427 118,251 334,766 195,678 76,483 991,605 
Netherland India 92,420 252,061 220,438 244,649 - 809,388 
Canada 166,927 68,708 111,390 146,581 180,936 674,542 
Argentina 117,320 34,717 80,125 120,963 122,675 475,800 
Iran 75,041 59,785 141,422 50,125 4,701 331,074 
Egypt 33,798 84,771 73,528 15,859 10,357 218,313 
France 2,308 13,584 110,894 7,002 2,956 136,744 
Others 340,241 360,350 441,357 421,034 943,667 2,526,829 

$1,555,053 $1,574,639 $2,638,313 $2,122,755 $2,338,212 $10,248,972 


Table III—Oil Machinery Exports from U.S. 


January-May 1938 
Other Oil Well and Refining Machinery 








January February March April May Total 

Netherlands W. Indies $ 193,862 $ 236,165 $ 565,383 $ 643,376 $591,857 $2,230,643 
Netherland India 243,855 363,417 103,804 28,117 90,117 829,310 
Venezuela 152,481 56, 113,039 106,895 61,641 491 O22 
Trinidad 16,193 105,439 47,464 154,966 47,664 371,726 
Iran 116,697 165 9,710 141,435 210,189 387,196 
Soviet Union 118,480 65,516 10, 19,410 213,652 
Colombia ‘ 17,247 29,825 14,403 87,340 98,596 247,411 
Canada 41.154 34,607 39,909 39,043 31.192 185.905 
Roumania. . 66,266 18,015 31,885 15,400 38,519 170,085 
Mexico.... 37,595 19,83 7,624 323 9412 74,787 
Others... 196,451 302,330 204,106 275,532 391,321 1,278,750 

Total... $1,081,801 $1,294,242 $1,202,843 $1,502,683 $1,489,918 $6,571,480 





W. R. Davis’ Negotiations for 


Mexican Oil Forces London & 


Thames Haven Oil Wharves Direec- 
tors to Purchase His Holdings in 
Parent Petroleum Interests Ltd. 
—Irish National Refineries In- 


volved. 


LONDON 


Wun one of the directors of a concern 
admittedly interested in the British oil 
market and formed in part of British 
capital becomes involved in negotiations 
for shipping expropriated oil from Mexico, 
something obviously has to happen. Unless 
the directors are prepared to incur the 
disfavor of the authorities, the company 
must either abandon its policy in relation 
to British business or part company with 
its Mexican-tainted executive. 

Consequently, London oil circles were 
not completely taken by surprise by the 
announcement at the end of June that the 
British shareholding directors of Parent 
Petroleum Interests Ltd., who also are 
directors of the London & Thames Haven 
Oil Wharves Ltd., had acquired all the 
non-British-owned shares in the Parent 
company. What caused amazement was 
the figures which accompanied the an- 
nouncement, especially the amount paid 
for W. R. Davis’ holdings. 

The latter of the alternatives mentioned 
in the first paragraph was adopted by the 
Parent Petroleum Interests directorate. 
William Rhodes Davis of New York, one 
of the originators of the company, who 
lately has been figuring in the British 
courts, was known to be engaged in 
arranging shipments of oil from Mexico to 
Europe. T.C. J. Burgess and Lord Inver- 
forth, the two other Parent Petroleum 
directors, were naturally concerned at the 
effect of these deals on the public attitude 
toward the company and toward them- 
selves. Common prudence, apart from any 
aversion they may have felt to a connec- 
tion with Mexican oil, therefore, dictated 
a change in the direction and control of the 
company. 
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MYSTERY Surrounds £2.500.000 British Oil Deal 


While Mr. Davis’ elimination from the 
company is thus capable of a ready ex- 
planation, the means by which it was ob- 
tained are more difficult to understand. A 
sum of over £2,500,000 ($12,500,000) was 
paid by the British interests in Parent 
Petroleum for the holdings of Mr. Davis. 
It was also announced that the German and 
Scandinavian interests of the company, 
originally purchased from Mr. Davis and 
represented by Crusader Petroleum In- 
dustries, had been re-sold to him for about 
£250,000 ($1,250,000). It must be re- 
membered that the London & Thames 
Haven Oil Wharves Ltd., of which Mr. 
Burgess is chairman, already had an 
investment of £1,180,121—or nearly $6,- 
000,0000—in Parent Petroleum Interests. 

Questions now being asked turn on what 
exactly are the tangible assets of Parent 
Petroleum Interests, the shares of which 
have been acquired for such a huge sum. 
Mr. Burgess, as chairman of London and 
Thames Haven Oil Wharves, told his 
shareholders at the annual meeting in 
March that Parent Petroleum has _in- 
terests in crude oil in Mexico, the United 
States, and elsewhere, and that the in- 
terests are so spread and of such a nature 
that should any of its varied interests fail, 
its remaining interests are capable of 
meeting capital commitments, and at the 
same time provide a fair return on the 
money invested. This statement is regarded 
in oil and financial circles as being very 
general and vague. The Mexican interests, 
if they are still held by the company, must 
now be of little value as earning assets. 
The company’s assets in the United States 
have not been stated, but there is ground 
for the belief that some of them, at least, 
were heavily mortgaged at one time. Part 
of the assets elsewhere consisted of the 
interest in Crusader, which has now been 
resold to Mr. Davis, and part in Irish 
National Refineries Ltd. 

On the present position of the company, 
Mr. Burgess remains silent. He has de- 
scribed the deal with Mr. Davis as a 
“rearrangement of interests,’ and _ told 
a representative of WorLD PETROLEUM 
that there have been certain additions and 
subtractions, adding that the shares taken 
over by the British interests represented 
actual cash paid into the Parent Petroleum 
concern. He declined to give any further 
information as to the position of the 
company, or the relative holdings of the 
controlling interests. 

On the latter point no official informa- 
tion is available. Parent Petroleum’ was 





registered as a private company in 1936. 
Its capital increased from £2,500,000 to 
£4,500,000 in £1 shares in February 1937. 
Latest official particulars now over a year 
old, show the following distribution of the 
4,472,613 issued shares: 


Lloyds Bank (39, Threadneedle Street) Nominees. . 1,154,568 
National Bank of Scotland (London) Nominees. 577,285 
Lloyds Bank (Colonia and Foreign) Nominees 1,127,183 
Gibraltar Securities, 31, Main Street, Gibraltar... . . 1,613,575 
Other nominees............... ; : : Q 

 6aahess bean an 4,472,613 


From this it will be seen that care has 
been taken, by putting shares into the 
names of bank nominee companies, to 
the principal from 
publicity. It has been suggested that 
Lloyds Bank (30, Threadneedle Street) 
Nominees represents part of the London 
and Thames Haven Parent 
Petroleum, that Gibraltar Securities con- 
ceals the name of Mr. Davis, and _ that 
Lord Inverforth’s interest is held through 
the National Bank of Scotland Nominee 
Company. 

It is evident that Mr. Burgess, Lord 
Inverforth, and London and Thames Haven 
Oil Wharves, between them now hold 
practically the whole of the company’s 
capital. With the results of the purchase of 
additional shares by private individuals 
there is no need for much concern; but the 
London and Thames Haven Oil Wharves' 
interest seems on the face of it to present a 


shroud shareholders 


interest in 


T. C. J. Burgess and his fellow directors have 
severed business relations with W. R. Davis of 
New York and together with the London & 
Thames Haven Oil Wharves have invested over 
$18,000,000 cash in Parent Petroleum Interests. 
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serious problem for the company and its 
shareholders. 

London and Thames Haven, with an 
issued capital of £1,300,000 is an old- 
established concern, carrying on for many 
years a valuable and profitable oil storage 
business. The storage plant is now much less 
remunerative than it used to be and shows 
signs of further deterioration, although the 
company paid a 10 percent dividend for 
1937. The series of contracts formerly 
running with the Royal Dutch-Shell group 
has been terminated as from the end of 
last year, and there is every prospect of the 
Thames Haven business with the Anglo- 
American Oil Company (Standard of New 
Jersey) coming to an end in the near future. 

Signs that the original storage business, 
which has paid 10 percent dividend for 
19 years, would become less remunerative 
in course of time led Mr. Burgess, the 
leading spirit in Thames Haven, to look 
out for new lines of activity many years 
ago. One of the new interests which 
the company undertook was that of the 
Compagnie Industrielle Maritime, which 
has been successfully developing port and 
oil storage facilities at Le Havre, France. 
Another new enterprise, it will be recalled, 
was the interest in Irish National Re- 
fineries, and since this company is designed 
to refine in Ireland to the detriment of the 
interests of the Shell and Standard concerns 
operating in the country, relations between 
the two groups on the one hand, and 
Thames Haven on the other, became 
strained. It was evident long ago that their 
storage contracts with Mr. Burgess’ com- 
pany would come to an end. Standard, 
Shell, Texas and all other international oil 
companies marketing in Eire will be forced 
to purchase their gasoline, etc., from Irish 
National Refineries, a condition which 
obviously is objectionable for companies 
with branded products, as they will have no 
control over the quality. 

Meanwhile, Thames Haven’s other in- 
terests apparently have not prospered. 
The Havre project has not yet proved a 
financial success, and the Irish Refinery 
enterprise has been slow in developing and 
has called for finance from Parent Petro- 
leum interests, with the assistance of 
Thames Haven. This is shown by the 
registration of a charge in February on a 
debt owing by Irish National Refineries to 
Parent Petroleum. This charge was for 
£296,483 and was in favor of London and 
Thames Haven, a circumstance showing 
that both companies have had a finger in 
the Irish financial pie. One of the many un- 
certainties of the present position of Thames 
Haven is the extent to which it is involved 
financially in Ireland, either directly or 
through its interest in Parent Petroleum. 

Irish National Refineries Ltd. has an 
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ordinary share capital of £1,000,000 and 
£1,000,000 debentures, and was formed to 
refine and manufacture under government 
monopoly license the whole of the petro- 
leum products required by the Irish Free 
State. Mr. Burgess has stated that, under 
arrangements made with the government 
of Eire, the company is assured of a con- 
stant equal profit that will enable a dividend 
of 10 percent to be paid on its ordinary 
shares and five percent on its debentures, 
which raises the question as to how this can 
be done without increasing the retail price 
of petroleum products. The refinery has 
been under construction for over a year, but 
not much progress appears to have been 
made on the site as yet. A six-months 
building strike was said by Mr. Burgess to 
be responsible for the delay. He gives the 
probable date of completion as April-July, 
1939. At one time the London & Thames 
Haven withdrew from the financing of the 
refinery following heavy pressure from the 
opposing factors, and arrangements were 
made with Parent Petroleum Interests 
accordingly, and London and Thames 
Haven made its heavy investment in the 
latter concern. Excluding northern Ireland 
the consumption of the country is 300,000 
tons per year and the refinery will have a 
capacity of 500,000 tons. 

In the process of financing its various 
connections, it will thus be seen that the 
finances of Thames Haven have also be- 
come deeply involved. Its balance sheet at 
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the end of 1937 shows that investments in 
other companies stood at £2,049,250 ($10,- 
246,250),and Mr. Burgess told shareholders 
at the annual meeting last April that the 
company’s investment in Parent Petroleum 
then amounted to £1,180,121.6s.8d. ($5,- 
900,606). He also said that ‘‘one must not 
expect the company’s business at Thames 
Haven to be so large or remunerative”’ in 
the future. 

The effect of new interests and new 
financing is shown on the other side of 
Thames Haven’s latest balance sheet, 
where a bank overdraft appears to the sum 
of £688,213. The company’s cash holding 
at December 31 was only £13,434 ($67,- 
170), compared with £694,975 ($3,474,875) 
two years previously. 

Drastic alterations in the company’s 
position as disclosed in the balance sheet, 
combined with possible complications 
through further acquisitions in Parent 
Petroleum Interests with its unstated 
assets, may well be disquieting to Thames 
Haven shareholders. Mr. Burgess publicly 
takes the view that the shareholders should 
be the first to know the affairs of the com- 
pany, but he evidently considers it im- 
prudent at the moment to let them into the 
confidence of the directors. Many oil men 
in England consider that as the matter is 
one of public interest the position calls for a 
statement of the full position of the com- 
pany, and of Parent Petroleum Interests, 
at the earliest possible moment. 


FRANCE To Build 280-Mile Pipeline 


For several months reports have reached 
WorRLD PETROLEUM that the government of 
France was considering the construction of a 
gasoline pipeline from the seaboard to the 
central zone of France, presumably to 
strengthen the country’s position in na- 
tional defense. 

Information is now to hand that the 
recently formed Motor Fuels Committee 
—a State body—has arrived at a decision 
to construct a line 280 miles long from a 
seaboard terminus at Donges in the Loire 
Estuary, through the Loire Valley to a 
terminus at Montargis, about 60 miles 
south of Paris. A full report by the Com- 
mittee’s engineering experts is expected in 
October. The new pipeline will duplicate, 
or substitute, distribution of petroleum 
products now carried towards the center 
and east of France by barges and tankers 
on the rivers. As it will be buried its entire 
length, the line will be less liable to the 
dangers of bombing in the event of war 
than will be water-borne supplies. 

The decree of May 2nd last apparently 


made available credits for the execution of 
an extensive program for national defense. 
Included in these credits was authorization 
to take steps to assure a supply of motor 
fuel. The plans required the cooperation 
of the Departments of Public Works, War, 
Navy and Aviation, so a small committee 
was established under the Presidency of the 
Ministry of National Defense and War to 
study the details and work out the necessary 
plans. The committee itself is composed of 
the secretary of the National Defense and 
War Ministry, the secretary-general of the 
Superior Council of National Defense, and 
of representatives of the four ministries 
referred to above. Ministerial decrees will 
be given to the decisions of the committee. 
It is this committee which is reported to 
have decided to build the pipeline. The 
same committee is authorized to take meas- 
ures to intensify the search for oil in France 
and its colonies, as well as further the 
development of hydrogenation of coal. 
Also, it has powers to arrange the construc- 
tion of tankships that it may deem needed. 
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ECONOMICS AND GEOLOGY of the 


Rocky Mountain Area 


By Prof. L. C. Uren 


First of Three Installments of an 
Exhaustive Study of the Oil and 
Gas Fields of the Rocky Mountain 
Area Made for World Petroleum 
by Professor Uren. Altogether 
There Are 189 Fields in Montana, 
Wyoming, Colorado, Utah and 
New Mexico, Which Now Produce 
Nearly Five Percent of the Total 


U. S. Production. 


TABLE I 


MONTANA FIELDS 


(Numbers assigned serve to identify locations of fields on 
accompanying map.) 


1. Border—Red Coulee, Toole County. 

2. Cut Bank, Toole and Glacier Counties. 

3. Kevin-Sunburst, Toole County. 

4. Gas Ridge, Toole County. 

5. Shelby, Toole County. 

6. Berthelot, Toole County. 

7. Whitlash, Liberty County. 

8. Flat Coulee, Liberty County. 

9. Bears’ Den, Liberty County. 

0. Pondera, Pondera and Teton Counties. 

1. Bannatyne, Teton County. 

2. Kremlin, Hill County. 

3. Brown's Coulee, Hill County. 

4. Box Elder, Hill County. 

5. Bowes, Blaine County. 

6. Bowdoin (Bowdoin-Saco), Phillips County. 

7. Sherard, Blaine County. 

8. Bull Creek, Phillips County. 

9. Guinn Dome, Phillips County. 

0. Winifred, Fergus County. 

1. Brush Creek, Petroleum County. 

22. Cat Creek, Petroleum and Garfield Counties. 

23. Devil's Basin, Musselshell County. 

24. Lake Basin, Stillwater County. 

25. Mosser, Yellowstone County. 

26. Hardin, Big Horn County. 

27. Cedar Creek (Baker-Glendive), Fallon, Dawson and 

ibaux Counties. 

28. Dry Creek, Carbon County. 

29. Soap Creek, Big Horn County. 

30. Elk Basin, Carbon County. (On Montana-Wyoming 
border; also with Wyoming fields.) 


WYOMING FIELDS 


30. Elk Basin, Park County. (On Montana-Wyoming border; 
also with Montana fields.) 

31. Badger Basin, Park County. 

32. Frannie, Park County. 

33. Big Pole Cat, Park County. 

34. Little Pole Cat, Park County. 

35. Garland, Big Horn County. 

36. Byron, Big Horn County. 

37. Crystal Creek, Big Horn County. 

38. Shoshone, Park County. 

39. Oregon Basin, Park County. 

40. Greybull, Big Horn County. 

41. Lamb, Big Horn County. 

42. Torchlight, Big Horn County. 

43. Spring Creek, Park County. 

44. Pitchfork, Park County. 

45. Four Bear, Park County. 

46. North Sunshine, Park County. 

47. South Sunshine, Park County. 

48. Enos Creek, Hot Springs County. 

49. Little Buffalo Basin, Hot Springs and Park Counties. 

50. Walker Dome, Hot Springs County. 

51. Little Grass Creek, Hot Springs County. 

52. Grass Creek, Hot Springs County. 

53. Golden Eagle, Hot Springs County. 

54. Hamilton, Hot Springs County. 

55. Waugh Dome, Hot Springs County. 

56. Warm Springs, Hot Springs County. 

57. Kirby Creek, Hot Springs County. 

58. Lake Creek, Hot Springs County. 

59. Black Mountain, Hot Springs County. 
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FFor reference and statistical purposes 
where petroleum industry matters are con- 
cerned, the Rocky Mountain Province is 
ordinarily defined as an area which includes 
all of the states of Montana, Wyoming, 
Utah, Colorado and northern New Mexico. 
The Canadian oil and gas fields in Alberta 
may also properly be included and of late 
there has been some activity in western 
Nebraska and North and South Dakota, 
near the Montana, Wyoming and Colorado 
boundaries, in areas that should be regarded 
as a part of the Rocky Mountain district. 
For the purposes of the present review, the 
writer is including the entire state of New 
Mexico, though it is realized that geolog- 
ically the petroleum industry of south- 


60. Hidden Dome, Washakie County. 
61. Billy Creek, Johnson County. 

62. Shannon, Natrona County. 

63. Salt Creek, Natrona County. 

64. Teapot Dome, Natrona County. 

65. Midway, Natrona County. 

66. Big Muddy, Converse County. 

67. Notches, Natrona County. 

68. North Casper Creek, Natrona County. 
69. Powder River, Natrona County. 

70. Boone, Natrona County. 

71. Pine Mountain, Natrona County. 

72. South Casper Creek, Natrona County. 
73. Poison Spider, Natrona County. 

74. tron Creek, Natrona County. 

75. Spindle Top, Natrona County. 

76. Bolton Creek, Natrona County. 

77. G. P. Dome, Natrona County. 

78. Ferris, Carbon County. 

79. Mahoney, Carbon County. 

80. Wertz, Carbon County. 

81. Lost Soldier, Sweetwater County. 

82. Sheep Creek, Fremont County. 

83. Buffalo Basin, Fremont County. 

84, Muskrat, Fremont County. 

85. Alkali Butte, Fremont County. 

86. Big Sand Draw, Fremont County. 

87. Derby, Fremont County. 

88. Dallas, Fremont County. 

89. Lander, Fremont County. 

90. Plunkett, Fremont County. 

91. Sage Creek, Fremont County. 

92. Pilot Butte, Fremont County. 

93. Sheldon, Fremont County. 

94. Maverick Springs, Fremont County. 
95. Circle Ridge, Fremont County. 

96. Dry Piney, Sublette County. 

97. La Barge, Lincoln and Sublette Counties. 
98. Fossil, Lincoln County. 

99. Spring Valley, Uinta County. 
100. Aspen, Uinta County. 
101. North Baxter Basin, Sweetwater County. 
102. South Baxter Basin, Sweetwater County. 
103. Hiawatha, Sweetwater County. (On Wyoming-Colorado 

border; also with Colorado fields.) 

104. Eight Mile Lake, Carbon County. 
105. Simpson Ridge, Carbon County. 
106. Allen Lake, Carbon County. 
107. Medicine Bow, Carbon County. 
108. Rock Creek, Carbon County. 

109. Dutton Creek, Carbon County. 
- Queally, Albany County. 
Rex Lake, Albany County. 
Douglas, Converse County. 
. Shawnee, Converse County. 
Lance Creek, Niobrara County. 
Ant Hills, Niobrara County. 
East Mule Creek, Niobrara County. 
West Mule Creek, Niobrara County. 
Pedro, Weston County. 

Osage, Weston County. 
. Thorton-Upton, Weston and Crook Counties. 
. Wakeman, Crook County. 
. Moorcroft, Crook County. 
. Rocky Ford, Crook County. 
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COLORADO FIELDS 


103. Vermillicn-Hiawatha, Moffat County. (On Wyoming- 
Colorado border; also with Wyoming fields.) 

124, Powder Wash, Moffat County. 

125. Rangely, Rio Bianco County. 






eastern New Mexico is more closely iden- 
tified with the West Texas Province than 
with the Rocky Mountain Province. In as 
much as the present survey is confined to 
the petroleum industry of the United States, 
the portion of the Rocky Mountain Prov- 
ince extending north of the Montana- 
Alberta boundary is excluded. The area to 
be discussed herein is thus seen to be a 
strip of territory extending from the 
Mexican boundary on the south to the 
Canadian boundary on the north and em- 
bracing the entire states of Montana, 
Wyoming, Colorado, Utah and New Mexico. 

The region includes much of the rugged, 
mountainous country traversed by the 
Rocky Mountain uplift, the high plateaus 


Oil and Gas Fields of the Rocky Mountain Region 


Carb o G , Garfield County. 
De Beque, Mesa County. 

Piceance Creek, Rio Blanco County. 
. White River, Rio Blanco County. 

. Thornburg, Moffat County. 

. Hes, Moffat County. 

. Moffat, Moffat County. 

. Bell Rock, Moffat County. 

. Williams Park, Routt County. 

. Tow Creek, Routt County. 

. North McCallum, Jackson County. 

. South McCallum, Jackson County. 

. Wellington, Larimer County. 

. Fort Collins, Larimer County. 
Berthoud, Larimer County. 

. Boulder, Boulder County. 

. Greasewood, Weld County. 

. Arickaree, Yuma County. 

. Mancos Divide, Montezuma County. 
.M River, Mont County. 

. Ute Dome, La Plata County. 

. Price, La Plata County. 

. Chromo or Tierra Amarilla, Archuleta County. 
. Florence, Fremont County. 

. Model Dome, Las Animas County. 

. Garcia, Las Animas County. 
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UTAH FIELDS 


152. Clay Basin, Daggett County. 

153. Ashley Valley, Uinta County. 
154. Farnham, Carbon County. 

155. Woodside, Emery County. 

156. Cisco Dome, Grand County. 

157. Harley Dome, Grand County. 
158. Virgin, Washington County. 

159. San Juan, San Juan County. 

160. Boundary Butte, San Juan County. 


NEW MEXICO FIELDS 


161. Rattle Snake, San Juan County. 
162. Hog Back, San Juan County. 
163. Table Mesa, San Juan County. 
164. Huntington Park, San Juan County. 
165. Bloomfield, San Juan County. 
166. Kutz Canyon, San Juan County. 
167. Hospah, McKinley County. 
168. Artesia, Eddy County. 

169. Vandergriff, Eddy County. 
170. Leonard-Levers, Eddy County. 
171. Grayburg, Eddy County. 

172. Jackson, Eddy County. 

173. Maljamar, Eddy and Lea Counties. 
174. Getty, Eddy County. 

175. Vacuum, Lea County. 

176. Hobbs, Lea County. 

177. Lea, Lea County. 

178. Monument, Lea County. 

179. Eunice, Lea County. 

180. Lynn, Lea County. 

181. Cooper, Lea County. 

182. Jal, Lea County. 

183. Eaves, Lea County. 

184. Hardy, Lea County. 

185. Penrose, Lea County. 

186. Skelly, Lea County. 

187. Mattix, Lea County. 

188. Lanslie, Lea Coun'y. 

189. Rhodes, Lea County. 
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ducing area is 
clearly shown in 
this map. 
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Wyoming fields have traditionally been regarded as the domain of the cable driller—a char- 
acteristic view illustrative of field development with “standard” rigs in the Salt Creek field— 


between these mountain masses, and the 
nearer portions of the gently-sloping plains 
that extend eastward toward the great cen- 
tral valley. Drainage is for the most part, 
eastward toward the Mississippi and south- 
ward toward the Gulf of Mexico and Gulf 
of California. In the mountainous areas, the 
streams cut deep canyons; in the plains and 
plateaus they are often meandering. 

Much of the area is difficult of access, 
though well-developed railway and _ high- 
way systems connect the more important 
centers of industry and population. Six 
transcontinental railway systems cross the 
area from east to west; one traverses the 
region from north to south. Large sums 
have been expended during recent years in 
the development of a system of well paved 
and maintained highways, connecting all 
cities and towns of commercial importance. 
However, many of the oilfields are in areas 
not directly connected with the well estab- 
lished railway and highway systems and 
transportation of materials and equipment 
for field development purposes over the 
poorly developed secondary roads, is often 
difficult, especially during the winter season. 

Climatically, the region is for the most 
part, one of heavy rain and snowfall, with 


severe winter temperatures, at times tend- 
ing seriously to hamper field activities, 
particularly during the early months of the 
year. Snow falls as early as September or 
October in the northern states and late 
spring storms of considerable intensity 
sometimes come as late as June, so that the 
“open’”’ summer months in which field 
activities can be conducted unhampered by 
adverse weather conditions, are compara- 
tively few in number. 

The region is sparsely populated and 
industrially poorly developed, in compar- 
ison with other petroleum industry prov- 
inces of the United States. There are few 
pipe lines available for movement of crude 
petroleum into surrounding areas. Railroad 
freight rates are adverse, preventing eco- 
nomic movement of oil industry products 
out of the region into competition with 
products of other regions. Except for small 
shipments of crude into Canada from 
Montana and into Texas from  south- 
eastern New Mexico, the Rocky Mountain 
petroleum industry is thus almost isolated 
insofar as distribution of its own products 
is concerned, and is dependent largely upon 
the market for petroleum products that 
exists within its own boundaries. Not even 


all of its own markets are supplied from 
the local industry, as home-produced petro- 
leum products meet competition within the 
district with products imported in con- 
siderable volume from California, the Gulf 
Coast and Mid-Continent refining centers. 

From the standpoint of crude produced 
and refined, the Rocky Mountain petroleum 
industry represents but a small segment 
of the petroleum industry of the United 
States. Up to January 1, 1937, it had 
produced only 3.4 percent of the total U.S. 
production of crude petroleum, and the 
1936 rate of production was only 4.5 percent 
of that of the country as a whole. The 
region possesses 2.3 percent of the country’s 
refining capacity which, in January, 1937, 
handled 1.8 percent of the gross volume of 
all oil refined in the U.S. The region has im- 
portant reserves of natural gas, but being 
remote from large centers of gas consump- 
tion and having but a small local demand 
for gas, production has lately (1934) been 
only 3.7 percent of the gross U.S. produc- 
tion of natural gas. The natural gasoline 
industry of this region is also relatively 
under-developed, natural gasoline produc- 
tion being only 3.5 percent of the country's 
total supply in January, 1937. 
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HISTORY 


Though most of the development of the 
petroleum and natural gas industries in 
the Rocky Mountain region has been com- 
paratively recent, there are some areas that 
have been productive for many years. The 
first productive oil well in Colorado was 
drilled in 1862, on Oil Creek, about 6-miles 
north of Canon City, Fremont County, 
Colorado; a discovery antedated among 
American oil fields, only by the Drake dis- 
covery near Titusville, Pennsylvania, in 
1859. In 1876, the Florence Field, also in 
Fremont County, Colorado, was discovered, 
but the recorded production for the State 
of Colorado begins in 1887. The Boulder 
Field, Boulder County, Colorado, began 
producing in 1902, but production approach- 
ing present-day proportions did not come 
until the development of the Fort Collins, 
Wellington, Iles, Moffat, Rangely and Tow 
Creek Fields during the period 1922-1925. 
Limited use of natural gas in Colorado, 
primarily for domestic purposes near points 
of production, began as early as 1892, but 
it was not until the discovery and develop- 
ment of the Wellington Dome in Larimer 
County, late in 1923, that commercializa- 
tion of the natural gas industry began in 
earnest. The first pipe line of the region to 
carry gas beyond the limits of the state in 
which it was produced, was built from 
Wellington, Colorado, to Cheyenne, Wyom- 
ing, in 1926. Colorado has never assumed 
the role of an important producer of oil 
from the national stand-point, reaching a 
peak production of only 2,831,000 bbl. in 
1927, since which time production has 
declined to lower levels: only 919,000 bbl. 
in 1933, but again showing increasing ten- 
dencies during the succeding three years. 

First recorded production in Wyoming 
came in 1883, with completion of successful 
wells in the Dallas-Derby area in Fremont 
County. Development of the Shannon pool 
in Natrona County began in 1889, and the 
Spring Valley field in Uinta County as early 
as 1900. However, substantial production 
did not begin until 1908, with discovery of 
the Salt Creek Field in Natrona County. 
During the period 1915 to 1929, many new 
fields were discovered in Wyoming, until 
today, there are upwards of ninety known 
producing oil and gas structures. Wyoming 
reached a production peak in 1923, with a 
gross yield of 44,785,000 bbl., largely as a 
result of flush production from the prolific 
Second Wall Creek Sand in the Salt Creek 
Field. Since 1923, due primarily to adverse 
economic conditions and lack of markets 
rather than because of lack of reserves, 
production has declined, reaching a low 


—But lately, in meeting the problems of drilling 

to deeper horizons, Wyoming operators have 

adopted the modern rotary rig. A deep test in 
the Salt Creek District. 
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point for recent years in 1933, with an 
annual production of only 11,227,000 bbl. 
Wyoming's gas production has also been 
substantial, but has been steadily decreas- 
ing since 1928. 

First oil production in Montana was as 
recent as 1916, in the Elk Basin field of 
Carbon County, though natural gas was 
produced from the Cedar Creek or Baker- 
Glendive structure in the eastern portion 
of the State, two years earlier. The Cat 
Creek Field, Petroleum and Garfield Coun- 
ties, was discovered in 1920, and the 
Kevin-Sunburst field, which has produced 
more oil than any other field in Montana 
up to the present time, first produced in 
1922. Cut-Bank, which now surpasses 
Kevin-Sunburst in rate of production, began 
production in 1926. Montana’s production 
peak thus far, was reached in 1926, with a 
yield of 7,727,000 bbl. The rate of produc- 
tion declined in subsequent years to a low 
of 2,273,000 bbl. in 1933, but with the 


development of the Cut Bank Field, is again 
advancing. Montana's production of natural 
gas has been steadily advancing during the 
last twelve years, reaching a maximum 
value in 1936. 

The San Juan Basin of north-western 
New Mexico was recognized as a likely oil- 
producing area as early as 1900, but sub- 
stantial production from this area did not 
begin until 1922, in the Hogback Field. The 
Artesia Field, in Jackson County, dis- 
covered in 1923, centered interest in the 
petroleum possibilities of the south-central 
portion of the state, but New Mexico's 
present position as the principal producing 
state of the Rocky Mountain region, is a 
result of the development of the Lea 
County fields, beginning in 1927 and still 
continuing. As a result of flush production 
of the Lea County fields, the annual yield 
has mounted rapidly in recent years, 
reaching a peak of 27,134,000 bbl. in 1936. 
Production of natural gas, produced in New 
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TABLE II 








Oil and Gas Production Statistics, Rocky Mountain Fields 























MONTANA 
Year PRODUCTION 
No. of During 1936 Total to End 1936 
on Field County Initial Oil. \ 4 Gas, 
Map Production Barrels M. Cu. Ft. Barrels M. Cu. Ft. 
1 Border-Red Coulee. I on Wes woken se 1930 | 1,585,909 2,527,916+ 31,594,328 24,597,468t 
3 Kevin-Sunburst . is y 1922 | 
S Beem... ...+. . Toole, Glacier... ... 1926 3,332,440 7,205,384+ 6,946,527 21,865,937t 
10 Pondera.... acter Ceaser, | ere 1926 421,395 ae ‘ 448,039 a ree 
EE — ee : PN aarp Re 4,305,8387 
15 Bowes. ~ _ Blaine... ; 1926 
16 Bowdoin-Saco........... ee Valley. ae 1916 ye 750,694 ...... . 2,330,402+ 
Ca . Petroleum, Garfield ‘ 1921 254,239 ee eee 
27 Cedar Creek........ Fallon, Wibaux, Dawson. . 1914 aa 4,696,245 ...... 42 ,023,872 
SO are pes , 1927 212,561 689,354} 783,527 3, ‘295, 3347 
I 6 SOE ar taied a Ta dace tn bas 5 abe 5,632,000 77,531,000 59,807,639 98,400,000 
WYOMING 
30 Elk Basin Park 1915 180,575 1,682,000 10,537,575 20,937,000 
31 Badger Basin Park 1930 14,820 jee aneeace 87,370 i 
32 Frannie Park 1928 416,572 1,940,972 
35 Garland Big Horn, Park 1S07 545,745 19,025,000 2,089,145 40,900,000 
36 Byron Big Hom........ 1932 283,338 376,000 789,338 2,876,000 
39 Oregon Basin. . . Park 1912 915,041 229,000 7,181,041 1,494,000 
52 Grass Creek Hot Springs 1914 553,602 ‘ : 25,351,602 awetain 
54 Hamilton. Hot Sorings...... 1918 368 ‘1 1 4,126,911 
55 Waugh Dome Hot Springs... ... 1933 14,197 106,197 
56 Warm Springs Hot Springs... . . 1917 1 8.51 8 275,668 
59 Black Mountain Hot Springs... ... 1923 48,564 owe 2,064 
60 Hidden Dome Washakie..... 1917 83,613 F ' 113,613 24,000,000 
61 Billy Creek. . Johnson....... 1922 F 383,000 2,013,000 
63 Salt Creek.... Natrona... . 1908 6,015,000 , wewe 271,015,000 ; 
64 Teapot Dome Natrona........ 1922 7,287 3,694,287 
65 Midway. Natrona........ 1930 14,668 165,468 
66 Big Muddy Converse. .. 1916 519,032 24,771,032 
72 So. Casper Creek. . es — eae 1922 105,869 2,240,519 11,292,000 
73 Poison Spider. . . Natrona... 1918 75,411 745,411 5,600,000 
. Ss ee Gaeee...... 1917 j 483 ‘924 
79 Mahoney Ceibon...... RP 1,289,000 ..... 56,439,000 
80 Wertz. Catbon...... 1920 1, 2, 794,000 1, 60,794,000 
81 Lost Soldier... Sweetwater. . . 1916 465,166 ; 18,437,666 ado aacs 
87-88 Dailas-Derby. . Fremont. . 1883 215,575 2,297,075 
89 Lander Fremont 1918 109,116 1,756,116 
92 Pilot Butte..... Fremont .. sath 1916 9,189 eee 
97 La Barge Lincoln, Sublette 1923 428, ‘A436 4, 729, 436 , 
101 N. BaxterBasin..... Sweetwater........ a. “Asutnitnew” svergbekie ~seaeesan 10,029,000 
104 Eight Mile Lake... Carbon 1923 a 98,000 4,758,000 
107 Medicine Bow Carbon 1934 184,920 285,000 184,920 285, 
108 Rock Creek SES 6 s-0:8 1917 606,441 16,590,441 ; 
109 Dutton Creek rbon 1926 20,211 163,000 200,111 988,000 
110 uealy...... Albany 1933 86,714 ; a 86,714 ep erem 
111 Rex Lake Albany 192 1,060 217,260 
114 Lance Creek. Niobrara 1922 1,878,486 1,862,000 6,862,486 62,762,000 
ie 17Mule Creek Niobrara... ... 1920 6,826 ‘ 1,204,576 pales 
119 is «6 Weston...... 1920 267,274 3 ‘65 9/274 
If 655 rad ig saa ik ox's' Wa acreda edamame 14,475,431 38,778,000 413,467,183 410,857,000 
COLORADO 
103 Vermillion-Hiawatha . .Moffat 1927 ere 2,785,800 13,042,700 
125 Rangely. . Rio Blanco... . 1919 28,774 nae ; 431,838 ; Si 
to 6Ge.... Moffat........ 1924 1,164,540 Kee 5,346,187 
132 Moffat (Hamilton)....... Moffat........ 1923 150,327 Said 5,197,682 
135 Tow Creek. . outt 1924 3,636 : : 1,472,050 
138 Wellington. Larimer. . . 1924 95,218 ‘ ; 4,552,967 
139 Fort Collins eee 1923 391 i 2,041,702 
141 Berthoud Larimes....... 1929 " 40,800 41,317 466,800 
140 Boulder. Boulder 1902 5,951 ; 622,914 jen : 
142 Greasewood ; - Weld 1930 SS EIS 
149 Florence-Canon City. Fremont........ 1861 7,961 ia 13, 5.845, 121 ie iis 
151 Garcia Las Animas 1926 197,000 2,886,000 
Total for Colorado 1,622,386 3,023,600 33,646,239 16,414,500 
UTAH 
152 Clay Basin Daggett Se 44,800 44,800 
153 Ashley Valley Vinta P Ee 51,500 343,800 
154 Farnham... ..Carbon.... Rae 36,800 680,600 
155 Cieco.... Grand , 1924 3,128,000 
158 Virgin..... Washington... . 1907 3,000 157,000 
Total for Utah. . . 3,000 133,100 168,000 4,197,200 
NEW MEXICO 
161 Rathlesnake Sen Juan. . 1924 278,293 3,527,599 
162 Hogback : San Juan 1922 84,657 1,741,429 we 
163 Table Mesa San Juan. . 1925 28,595 423,957 ° 
by ee = — ‘ p< 14 wasnt -. iia 5,474,000 
e Dome an Juan. . CE fk ee 
168 to Artesia-Getty- 3,248,000 
174 Jackson-Maljamar Eddy 1923 1,071,806 7,265,411 
176 Hobbs.... Lea 1928 9/059:199 14,516,000 73,579,412 112, 146,000 
177 Lea : Lea 1929 432,871 ‘ , 6,006,239 
178 Monument... Lea 1934 3,579,908 7,165,000 3,817,302 8 409,000 
179 Eunice Lea 1928 8,238,660 20,858,000 13,458,049 30,055,000 
182 Jal Lea 1927 1,104,417 13,528,000 5,438,311 25,544,000 
181 Cooper Lea.. 1929 2 ‘999,397 14,631,000 6,029,902 21 ‘420,000 
Total for New Mexico................. 26,804,446 72,361,500 121,316,609 206,427,000 
*From reviews by E. S. “wy E. W. Krempert, C. E. Shoenfelt, E. W. Hend and E. H. Wel! . 
in Transactions, A.I.M. & M.E., Vol. 123. wane A, Sao 
iFigures for the year 1935 instead of 1936. 
5 ay = some omissions of fields having sma!l productions; hence, state totals do not always agree with sums 
of field totals. 





Mexico almost entirely as a by-product in 
oil production, has likewise been increasing. 

The contribution of Utah's five oil and 
gas fields, the oldest of which was dis- 
covered in 1907 (the Virgin Field in Wash- 
ington County), has been insignificant, 
aggregating only about 170,000 bbl. up to 
the end of 1936. 


GEOLOGY 


The Rocky Mountain Province has been 
one of great interest to petroleum geologists 
and many detailed geologic 
been made of 


studies have 


different portions of the 
results of which are available in the 

(See October 
World Petroleum.) Generalized 
statements are impossible in discussing the 
geological aspects of so large an area as Is 
here under review, presenting such varied 


region, 
literature. bibliography in 


issue of 


stratigraphic, lithologic and structural con- 
ditions. 

In portions of the region, notably in the 
fields of south-eastern New Mexico, produc- 
tion is secured from porous limestones, dis 
posed in broad structural arches with flat- 
dipping flanks. While structure has had 2 
controlling influence in bringing about ac- 


cumulation in these areas, local variations 
in lithologic character of the reservoir rock 
largely determine productivity. 
Throughout a large part of the area under 
review, 


Utah, 


the oil and gas fiel 


particularly throughout Colorado. 
Nontana, 


VT 


Is are found in and appeal 


Wyoming and southern 
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to have a genetic relationship with well 
defined basins of deposition in which local 
deformation of sediments has been respon- 
sible for the accumulation. H. F. Davies, 
in discussing the structural history of 
the central Rocky Mountain district, 
notes nine of these structural depressions in 
which practically all of the producing fields 
of the region are found. These are: 1. The 
Raton-Trinidad Basin of north-eastern New 
Mexico and southern Colorado; 2. The San 
Juan Basin of north-western New Mexico 
and adjacent parts of Arizona and Colo- 
rado; 3. The Uinta Basin of north-western 
Colorado and north-eastern Utah; 4. The 
Julesburg Basin of eastern Colorado, south- 
eastern Wyoming and south-western Ne- 
braska; 5. The Laramie Basin of southern 
Wyoming; 6. The Green River Basin of 
south-western Wyoming; 7. The Wind 
River Basin of Central Wyoming; 8. The 
Powder River Basin of north-eastern Wyom- 
ing and south-eastern Montana and 9. The 
Big Horn Basin of north-central Wyoming 
and its continuation, the Crazy Mountain 
Syncline of southern Montana. Davies 
states that the evidence indicates that the 
oil and gas found in this region were 
generated contemporaneously with deposi- 
tion of the reservoir rocks in which we now 
find them, or in formations immediately 
adjacent, and conserved in the lower or cen- 
tral portions of the basins until deformation 
occurred near the close of the Cretaceous 
period. In northern Montana and southern 
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Teapot Dome, U. S. Naval Reserve, Natrona 
County, Wyoming. Most of the wells, drilled 
during the time that these lands were leased to 
private interests, are now shut in. 


TABLE Itt 


Petroleum Production in the Rocky 
Mouniain States* 


Thousands of Barrels New 

Year Montana Wyoming Colorado Mexico 
1912 , 1,572 206 
1913 y 189 
1914 3,560 223 
1915 = 4,246 208 
1916 45 6,234 197 
1917 ; 100 8,978 121 
1918 69 12,596 143 
1919 90 13,172 121 
1920 34) 16,831 111 
1921 1,509 19,333 108 
1922 2,449 26,715 97 
1923 2,782 44,7 86 
1924 2,815 39,498 445 98 
1925 4,091 29,173 1,226 1,060 
1926 ,127 5,776 2,76 1; 
1927 5,058 21,307 2,831 1,226 
1928 4,015 21,461 2,774 943 
1929 3,980 19,314 2,358 1,830 
1930 3,349 17,868 1,65 10,189 
1931 2,830 14,834 1,545 15,227 
1932 24 13,418 1,136 12,455 
1933 2,273 11,227 919 14,116 
1934 3,603 12,556 1,139 16,864 
1935 ; 13,755 1,560 20,483 


Utah, oil and gas are found in well defined 
anticlines and domes associated directly 
with small and more or less isolated moun- 
tain uplifts. 


Producing Formations 


Oil and gas are found in the Rocky Moun- 
tain Region in formations ranging in age 
from Lower Mississippian (Carboniferous 
to Green River (Tertiary). 

Within this interval, there are seven prin- 
cipal producing horizons, one or more of 





which yield oil or gas in most of the produc- 






ing fields of the region. Starting with the 
lower-most of these producing horizons in 
the geologic column and listing them in 
order, they are known throughout the 
region by the following names: 1. The 
Madison Limestone, of Lower Mississippian 
age, productive particularly in the Kevin- 
Sunburst Field of northern Montana and 
in the Frannie and Garland fields of north- 
ern Wyoming. 2. The Tensleep Sandstone, 
of Pennsylvanian age, present throughout 
most of central Wyoming, north-western 
Colorado and north-eastern Utah and com- 
mercially productive in twenty fields, in- 
cluding such fields as Salt Creek, Grass 
Creek, Lost Soldier and Lander. 3. The 
Embar Formation of Permian age, which 
contains a granular, sandy limestone, 
productive in 16 fields in west-central 
Wyoming. 4. The Sundance Formation, 
of Jurassic ‘age, made up largely of clean, 
persistent and highly porous sandstone, is 
productive in at least fourteen fields of 
central and eastern Wyoming and northern 
Colorado, particularly in the Moffat and 
Iles fields in northern Colorado, and in the 
Lost Soldier, Salt Creek and Lance Creek 
fields of Wyoming. Important quantities of 
gas have also been produced from this 
horizon, as in the Ferris, Mahoney and 
Wertz fields in Wyoming. 5. The Muddy, 
Dakota and Lakota sand-stone group at 
the base of the Upper Cretaceous, is the 


{ 


most wide-spread of the producing forma- 
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A Wyoming panorama of cloud-shadowed prairie—The Salt Creek field has more 


than 2,000 wells and has produced 271,000,000 bbl. of oil from 21,450 acres. 


tions in the Rocky Mountain region and 
thus far has yielded more oil than any other. 
Thirty-nine fields produce from these sands, 
including most of the principal Cretaceous 
fields of the central portion of the district. 
6. The Frontier (Wall Creek) sand-stones 
of Upper Cretaceous age, are important 
producers in 22 fields in Wyoming and 
southern Montana. Salt Creek, the most 
prolific field of the Rocky Mountain region, 
has produced much of its oil from the Wall 
Creek sands. 7. The fields of south-eastern 
New Mexico produce from dolomitic lime- 
stones and interstratified sands of Permian 


age. 


PRODUCING FIELDS 


The colored map reproduced shows the 
location of all of the oil and gas fields of the 
Rocky Mountain region. Numbers assigned 
to the fields may be correlated with cor- 
respondingly numbered names in Table I. 


40 


Only a portion of the fields shown on the 
map and listed in the table are of economic 
importance at the present time. A few 
have been depleted and abandoned. Some 
have but a single discovery well, the well 
perhaps shut in and further exploration 
of the field awaiting development of market 
outlets. In many cases, wells produce too 
little oil or gas to be profitable under present 
day conditions, yet have potential value 
under more favorable economic conditions 
that may prevail in future. Some fields 
produce a grade and quality of oil not in 
great demand among refiners of the region 
at the present time. Table II presents the 
principal oil production statistics for the 
more important fields of the region that are 
producing or have produced significant 
volumes of oil and gas. 


MONTANA FIELDS 
While the map and Table 1 indicate the 


locations and names of 30 oil and gas fields 
in Montana, only a few of these are of 
economic significance at the present time. 
Thirteen fields, widely scattered through 
the central portion of the state from the 
Wyoming to the Canadian borders, have 
been productive of oil and fourteen fields in 
both the central and eastern portions of 
the state have produced natural gas in 
commercial amounts. Three oil fields and 
four gas fields are now inactive. Table II 
shows that the most important fields from 
the oil-production stand-point are the 
Kevin-Sunburst, Cut Bank, Cat Creek, and 
Pondera fields. Commercially important 
quantities of natural gas have been pro- 
duced in the Cedar Creek (Baker-Glendive), 
Kevin-Sunburst, Shelby, Whitlash, and Cut 
Bank fields. Space permits of only brief 
descriptions of the more important of these 
producing fields. 
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KEVIN-SUNBURST FIELD,” situated in 
Toole County, Montana, has produced—up 
to the end of 1936—more than 55 percent of 
Montana’s total yield of petroleum. It has 
also been responsible for a large part of 
Montana’s marketed production of natural 
gas. The discovery well was drilled in this 
field in 1922 and to January 1, 1937, up- 
wards of 2,200 wells had been completed. 
Of these, 1,077 were producing oil and 167 
were producing gas. The field reached its 
peak of production in 1926, only four years 
after the discovery well was completed, 
producing 6,630,000 bbl. of oil during that 
year. Following the peak of production in 
1926, production continually declined, reach- 
ing a low point of only 1,352,000 bbl. in 
1935 but increased to 1,525,593 bbl. in 1936. 
This represented 26 percent of the total oil 
production of the state of Montana for 
that year. Kevin-Sunburst ranks second to 
Cut Bank among the oil-producing fields 
of Montana from the stand-point of current 
rate of production. 

The Kevin-Sunburst Field" embraces 
approximately 47,900 acres and is situated 
on the crestal area and north and south 
flanks of the Kevin-Sunburst Dome: a well 
defined structural feature about 25 miles 





long and 20 miles wide, with a closure of 
about 700 ft. Oil is produced from the upper 
layers of the Madison Limestone (Lower 
Mississippian), while the over-lying Sun- 
burst Sand produces gas in the crestal area 
and on the south flank of the structure.” A 
little oil is also found in the Sunburst Sand 
north of the crestal area. There are many 
minor domes, folds and terraces super- 
imposed on the main structure which, in 
itself, is really a part of the great Sweet 
Grass Arch®® which extends north and south 
across the full length of Toole County. The 
Madison Lime producing horizon is not 
uniform in thickness, stratigraphic position 
or oil content. Variation in porosity has 
apparently been the principal factor in 
determining productivity of different areas 
within the field. Frequently drill cuttings 
from the producing horizon resemble coarse 
brown sugar, to which the drillers have 
given the name “‘rotten lime.’ The Sunburst 
Sand is a medium to fine grained, green- 
gray sand, the grains of which are chiefly 
rounded fragments of transparent quartz. 
The cementing material is largely clay and 
other secondary minerals such as chlorite 
and limonite. The field is locally divided 
into three separate pools which have been 
given different names. The oil-producing 
portion is called the Kevin-Sunburst Field. 
Immediately adjoining on the south-east 
is the Gas Ridge Field, while still further 
south and separated by a two-mile non- 
productive strip from the Gas Ridge Field, 
is the Shelby Gas Field. All three productive 
areas lie between the towns of Shelby on 
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the south and Sunburst on the north, in 
which refineries and 
shipping facilities are situated. The oils 
produced range from 28 to 37 deg. A. P. L., 
mostly 31-32 deg. The gasoline content 
averages about 25 percent and kerosene 
content about 14 percent on straight dis- 
tillation. The sulphur content of the crude 
may be as high as four percent but averages 
about two percent. Oil produced from the 
Sunburst Sand is of better quality, ranging 
from 35 to 37 deg. A. P. 1. in gravity and 
with only a trace of sulphur. In June, 1937, 
the quoted market price of Kevin-Sunburst 


centers important 


crude was $1.20 per barrel. 

Wells in the Kevin-Sunburst Field range 
in depth from 1,200 to 1,800 ft.; in the Gas 
Ridge Field from 975 to 1,650 ft. and in the 
Shelby Gas Field, from 1,100 to 1,550 ft. 
Cable tools have been used exclusively in 
the driliing of wells in this field, the early 
wells being equipped with standard rigs, 
while portable cable-tool rigs have been 
used for most of the drilling in recent years. 


Costs are said to average about $8,000 for 
an oil well and $6,000 for a gas well. Wells 
are generally spaced at 440-ft. intervals, 
allowing nine wells for each 40-acre tract 
in the oil-producing portion of the field, 
while in the Shelby Gas Field, 160 acres is 
allowed for each well. Some of the early oil 
wells had initial productions as high as 
2,000 bbl. per day; gas wells as high as 
21,000,000 with initial 
reservoir pressure about 400 lbs. per sq. in. 


cu.ft. per day, 
Many wells originally flowed their produc- 
tion, but due to decline in formation pres- 
the wells now have to be 
pumped soon after completion. Multiple 
pumping installations are commonly used, 
operating a number of wells from a central 
power with shackle lines and jacks. Wells 
finished in the Madison Lime with small 


sure, most of 


productions are customarily shot with nitro- 


glycerine, which is usually effective in 
stimulating productivity. Acid treatment 
has also been found highly effective in 


stimulating production, not only in newly 
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drilled wells, but also in old wells apparently 
approaching exhaustion. In some cases, old 
wells have responded to acid treatment by 
attaining production rates in excess of the 
initial rates. During the period 1933-1935, 
464 wells were given acid treatment in the 
Kevin-Sunburst field, some more than once. 
Acid treatment has done much to reduce 
the number of dry-hole abandonments. 
Acid treatment ranges in cost from $175 up, 
depending upon the amount of acid used. 

All development and producing opera- 
tions in the field on privately-owned land 
are under regulation and supervision of the 
State Board of Railroad and Public Service 
Commissioners and on Federal lands by the 
U.S. Geological Survey. Production has, of 
late, been curtailed to about 40 percent of 
potential capacity asa conservation measure. 


latter city is only 18 miles from the most 
extensively developed part of the field. Gas 
pipelines connect the field with the Toole 
County towns, Shelby, Kevin, Sunburst 
and Sweetgrass, and with the local re- 
fineries where gas is used for fuel purposes. 
Gas is also shipped out of the area through 
pipeline connections to the towns of Con- 
rad, Valier, Choteau and to the city of 
Great Falls and the large Anaconda Min- 
ing Company’s smelter situated near Great 
Falls. Much of the production in the Kevin- 
Sunburst field is controlled by small local 
operators, but the Ohio Oil Co., the Texas 
Pacific Coal and Oil Co., the Continental 
Oil Co., the California Company and the 
Texas Company are well known major 
operators interested in a substantial way in 
this field. 


Gross Production and Values of Kevin-Sunburst Field, 1922-1935 
Estimated by the Oil Conservation Board 

















Production Gross Value Unit Value 
Kevin-Sunburst Field... . 27,686,992 bbl. oil........ $37,010,119... . $1.34 per bbl. 
J 357 M. cu. ft. gas... . 179,150..... 58 per 
Gas Ridge Field......... 1,330,482 bbl. oil......... 2,033,422..... 1.54 per bbl 
3,678,345 M. cu. ft. gas... . 146,055..... .039 perM 
Shelby Gas Field...... 13,744,210 M. cu. ft. gas. ... 663,711..... .048 perM 
Total value of products.....................$40.032,457 


In as much as the wells in the field have 
been drilled at a cost estimated to be less 
than $20,000,000 and production costs have 
probably not exceeded $14,000,000, it is 
apparent that producing operations in the 
Kevin-Sunburst field have already shown 
a substantial profit, and the field still con- 
tains upwards of 10,000,000 bbl. of oil and a 
considerable volume of gas that will be 
largely recoverable with present facilities. 

There are four operating refineries in the 
Kevin-Sunburst area, with a daily crude 
capacity of upwards of 6,700 bbl. In years 
passed, a part of the oil produced in this 
field has been exported across the Canadian 
border to refineries in Alberta. However, 
the Canadian market for Kevin-Sunburst 
oil has been greatly reduced since 1935 when 
the near-by Cut Bank Field attained the 
ascendency. Small refineries using Kevin- 
Sunburst crude are also situated at Shelby 
and Kalispell, Montana. In December, 
1935, there were storage facilities in the 
field for 2,064,600 bbl. of oil, of which only 
458,000 bbl. was in use at the time. The 
field has approximately 170 miles of oil 
pipelines connecting the wells with refine- 
ries, storage centers and railroad sidings. 
Some of the oil is transported from field 
properties to refineries or rail shipping 
points by trucks. The railroads are an im- 
portant factor in movement of crude to 
refineries and in distribution of refined 
products within the district served. A 
branch of the Great Northern Railway 
extends northward through the field to the 
towns of Coutts and Sweetgrass at the 
Canadian border, connecting with the main 
line of the Great Northern at Shelby. The 
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CvuT BANK FIELD, situated in Glacier Co., 
Montana, was discovered in 1926. The 
proven area includes upwards of 32,000 
acres productive of gas and 25,000 acres 
productive of oil: one of the largest oil and 


gas producing structures in the United | 


States. Oil and gas are found in this field 
in three irregular sands in the lower 160 ft. 
of the Kootenai Formation. The Kootenai 
is thought to be the stratigraphic equivalent 
of the Dakota sand-stone, of Cretaceous 
age, and is here encountered at depths rang- 
ing from 2,800 to 3,300 ft. The field occu- 
pies a broad, westward-plunging nose on 
the westward flank of the Kevin-Sunburst 
dome, but produces from younger forma- 
tions than those which yield the oil and gas 
in the near-by Kevin-Sunburst Field. The 
eastern portion of the productive area, one 
to three miles wide, yields only gas, while 
the down-dip, western portion, one to two 
miles wide, yields only oil. 

At the end of 1936, there were 334 pro- 
ducing oil wells in the field and 45 produc- 
ing gas wells. Abandoned or shut-in wells 
numbered 49. The average oil well initially 
yields 30 to 40 bbl. per day, the largest yet 
drilled yielding initially, about 150 bbl. 
The average gas well has an initial open- 
flow capacity of about 10,000,000 cu. ft. per 
day, the flow of the most productive well 
having been about 37,000,000 cu. ft. The 
initial reservoir pressure was about 700 Ib. 
per sq. in. Though only ten years old, at the 
end of 1936 the field has produced 6,946,527 
bbl. of oil and the 1936 production was 
3,332,440 bbl.; the highest production rate 
of any field in Montana during this year. 
The gravity of the oil ranges from 36 to 





38 deg. A. P. I. and in June, 1937 was sell- 
ing for $1.35 per barrel. Gas production in 
1935 was 7,205,000,000 cu. ft. and up to 
the end of 1935 the field had produced 
21,865,937,000 cu. ft. The initial reservoir 
pressure was about 725 lb. per sq. in. 

In 1931, a 20 in. gas pipeline was built 
from Cut Bank south to Helena, the state 
capital, and to Butte and Anaconda, im- 
portant mining and metallurgical centers 
and the largest population center in the 
state. The Cut Bank oil yields from 30 to 
35 percent of gasoline and naphtha and 
contains about one percent of sulphur. 
There are three operating refineries situated 
in the field, aggregating about 3,200 bbl. 
in daily capacity. The remainder of the 
production is shipped out of the field by 
rail and pipeline to Sunburst and Sweet- 
grass where other refineries are situated. 
The Great Northern Railway crosses the 
field from east to west, with shipping facil- 
ities at the town of Cut Bank. 

The field is still in process of development 
and boundaries have not been fully defined 
on the south and west. Wells drilled during 
1936 numbered 124, being more than half 
of all wells drilled in the entire state of 
Montana during that year. Of these, 15 
were abandoned, as either non-productive 
or non-commercially productive. The scat- 
tered wells thus far drilled leave hundreds of 
locations available for future drilling. The 
Cut Bank Field ranks as one of the most 
important natural resources of Montana. 
The value of the oil and gas produced up 
to the end of 1936 is estimated at $9,500,000 
and recent estimates by Boyer’ indicate a 
reserve of 45,000,000 bbl. of oil, worth at the 
present-day price, upwards of $60,000,000. 


BORDER OR RED COULEE. Conditions in 
this field are much like those in the Cut 
Bank Field, but the productive area is only 
about 750 acres. Oil and gas are produced 
from the Kootenai Formation as in the Cut 
Bank area. Depth of the producing sands 
ranges from 2,388 to 2,545 ft. The field was 
discovered in 1930 and reached its peak of 
production in 1932 with a yield of 160,468 
bbls. The 1936 production was 58,770 bbl. 
From the time of its discovery until the 
end of 1935, 24 productive wells were 
drilled. During this period, the field pro- 
duced 583,117 bbl. of oil and 14,054,000 cu. 
ft. of gas, having a gross market value ot 
about $680,000. Average selling price of the 
oil has been $1.16 per barrel. No gas has 
been marketed since 1931. This field’s con- 
tribution is but an insignificant part of 
Montana's total production and the area ts 
otherwise unimportant. Reserves for future 
production have been estimated at only 
410,000 bbl.** The field is without rail or 
pipeline connections. 
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PoNDERA situated in Pondera and Teton 
Counties, Montana, was discovered in 1927 
and attained its production peak in 1929 
with a yield of 1,057,000 bbl. Since 1929, 
its production has declined to compara- 
tively low levels, the 1936 production being 
aout 421,400 bbl. Up to January 1, 1937, 
is gross production had been 4,448,000 bbl. 
\ total of 157 wells were then producing 
ind 21 were shut in. The field produces very 
ittle gas, none of which is disposed of com- 
nercially, however, some wells have pro- 
luced up to 500,000 cu. ft. of gas per day 
rom the uppermost portion of the produc- 
ng formation. 

Wells in the Pondera Field produce from 
he Madison Lime of Lower Mississippian 



































Stanolind Oil & Gas 
Company’s 25,000 kw. 
generating plant fur- 
nishes electrical energy 
for drilling and pump- 
ing in the near-by Salt 
Creek field. It has been 
operating since 1926. 


age: the same horizon that is productive in 
the Kevin-Sunburst Field and _lithologic 
conditions are otherwise similar. The field 








occupies a structural terrace lying on the 





steep south-west flank of the Sweetgrass 





Arch, and the source of the oil seems to be 
the black organic shales of the Ellis Forma- 










Stanolind Oil & Gas Company’s 25,000 kw. 
generating plant, Salt Creek field. Two gen- 
erating units, each 3-phase, 60-cycle 6,600-volt, 
12,500 kw. are driven by Allis Chalmers hori- 
zontal steam turbines. 














Stanolind Oil 






































& 
Gas Company’s 
25,000 kw. gener- 
ating plant at Salt 
Creek field. Steam 
for turbine-driven 
generators is de- 
veloped in these 
four 1,296 hp. 
275 Ib. gas-fired 
Babcock & Wilcox 


boilers. 








Winter comes early and stays late in Wyoming. 
Salt Creek field, showing one of a very few rotary rigs used in this field. 





tion which immediately overlies the Madi- 
son. The proven area is about 4,500 acres. 

The gravity of the oil is about 35 deg. A. 
P. 1. and the selling price was $1.05 per 
barrel in June, 1937. The available reserve 
was estimated in 1935, at 2,700,000 bbl. Oil 
is moved from the field to rail connections 
at Agawam or Conrad on the Great North- 
ern Railway, or to Pendroy on the Chicago, 
Milwaukee and St. Paul. The Home Oil & 
Refining Company’s refineries at Conrad 
and Great Falls operate on oil from the 
Pondera field. It would appear that this 
field might eventually yield oil worth, at 
present-day price, in excess of $7,000,000. 

CAT CREEK FIELD, Petroleum and Gar- 
field Counties, Montana, discovered in 
1920, was the first field in Montana to 
attain substantial production. The produc- 
tion peak was reached in 1922 with a yield 
of 2,333,000 bbl., since which time produc- 
tion has steadily declined. In 1936, the 
production of the field was 254,239 bbl. and 
total production up to the end of 1936 was 
13,406,311 bl. At this time, there were 192 
producing oil wells in the field and 98 
abandoned or shut in. About 1,000 acres 
are productive. The available reserve was 
estimated in 1935, at 1,176,900 bbl. 

The Cat Creek field is situated on a well- 
defined dome structure and production is 


from three horizons: the First Cat Creek Sand 
at the base of the Colorado Shale (Upper 
Cretaceous), and the Second and Third Cat 
Creek Sands in the Kootenai Formation 
(Lower Cretaceous). The first sand, which 
is the principal producing horizon, is en- 
countered at depths ranging from 1,300 to 
1,500 ft. and the second 160 to 235 ft. 
lower. These sands yield oil only on and 
near the structural crests. Elsewhere they 
yield high-head fresh artesian water. The 
field produces very little gas—none for ship- 
ment from the field. The oil is of high 
gravity, ranging from 47 to 50 deg. A. P. I. 
and averaging about 48 deg. It yields about 
60 percent of gasoline and naphtha by 
straight distillation and contains very little 
sulphur, so that it is a high grade oil for 
refining purposes. The selling price in June, 
1937, was $1.40 per barrel. A small refinery 
in the field, one of 400 bbl. daily capacity 
situated at Winnett and an 800-bbl. plant 
at Lewistown operate on crude from the 
Cat Creek field. Rail connections with the 
Chicago, Milwaukee and St. Paul Railroad 
are available at Winnett for movement of 
crude or refined products to Lewistown and 
other distributing centers. This field will 
eventually contribute upwards of $20,000,- 
000 in mineral wealth to the state of 
Montana. 


A winter scene in the 


DRY CREEK FIELD, Carbon County, 
Montana, in the northern portion of the 
Big Horn Basin, was discovered in 1930, 
Production of oil has been increasing since 
that time, the 212,561 bbl. production of 
1936 being greater than that of any 
previous year. Though the field is reported 
to have a reserve of 10,000,000 bbl. of oil, 
only a total of 783,527 bbl. were produced 
up to the end of 1936. The field also pro- 
duces important quantities of gas, the 1935 
gas production being 689,354,000 cu. ft. 
and the total production up to the end oi 
1935 being 3,225,334,000 cu. ft. Only 2 
wells were drilled in this field prior to 1937, 
eight of which were producing oil and four 
gas at the end of 1936. 

The Dry Creek Field is situated on a 
large dome which has been much faulted. 
Several different horizons are productive: 
the Claggett and Eagle sandstones of the 
Montana group (Upper Cretaceous); the 
First and Second Frontier, Mowry and 
Cloverly sands of the Colorado group 
(Lower Cretaceous). Depths of the pro- 
ductive horizons range from 2,350 w 
5,500 ft. A deep test of the Tensleep 
horizon has been drilled, reaching a total 
depth of 6,887 ft., but found no production 
below the Cloverly. The area proved is 
approximately 2,000 acres. 

The oil is of paraffin base and of unusually 
high gravity (52 deg.). The sulphur content 
is less than 0.1 percent and gasoline and 
naphtha yield by straight distillation ranges 
from 47 to 52 percent and the kerosene 
content from 17 to 18 percent. Some por- 
tions of the field are highly productive. The 
first well drilled developed a production of 
6,500,000 cu. ft. of gas per day in the 
second Frontier sand and 2,040 bbl. of 3! 
gravity oil in the Cloverly Formation. 
Formation pressures as high as 1,450 lbs. 
per sq. in. were encountered. 

No pipeline outlets have yet been pro- 
vided, but refineries at Red Lodge, Laurel 
and Billings are within economic transpor- 
tation radius of the Dry Creek Field by 
truck and a branch of the Northern 
Pacific Railroad connecting with the main 
line at Laurel, and the Milwaukee and St. 
Paul R.R., connecting with the Burlington 
at East Bridger. The Independent Refining 
Company’s plant at Laurel has a daily 
capacity of 5,000 bbl. with 1,600 bbl. 
cracking capacity—one of the largest in 
Montana. The Russell Oil Company’s plant 
at Billings has a capacity of 1,000 bbl. per 
day, and the refinery at Red Lodge, 100 
bbl. On the basis of present showings, the 
ultimate oil and gas production of this 
field should be appraised at not less than 
$16,000,000. 


CEDAR CREEK (BAKER-GLENDIVE) Fal- 
lon, Wibaux and Dawson Counties, along 
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The town of Midwest in Salt Creek, Wyoming, oilfield. 


the Montana-North Dakota border, has 
been Montana’s most prolific gas field. The 
Cedar Creek anticline is about 100 miles 
long and several different gas pools have 
been developed along the axis of the 
structure. The most northerly of these, the 
Gas City Pool, first produced gas as early 
as 1917, but was abandoned in 1926. A 
small but very prolific pool has been devel- 
oped on the Ash Creek Dome, further to 
the south-east, but the principal producing 
areas have been the Cabin Creek and 
Baker districts, comprising the central 
portion of the anticline—a strip of territory 
27 miles long and averaging three miles in 
width, with boundaries not definitely 
placed in many localities. 

In the Ash Creek and Cabin Creek areas, 
initial productions of individual wells have 
been as high as 25,000,000 cu. ft. per day, 
and most of the wells in the Baker Pool 
have been substantial producers. The total 
gas production of the Cedar Creek area, 
comprising something like 50,000 acres, was 
42,023,872,000 cu. ft. up to the end of 1935, 
and the 1935 production was 4,696,245,000 
cu. ft. A total of 205 wells have been drilled 
on the structure, of which 90 were pro- 
ducing and 114 were shut in at the begin- 
ning of 1937. A notable discovery was made 
in 1936 in the completion of a well on the 
Cedar Creek structure, which was reported 
as being capable of producing several 
hundred barrels of oil per day from lime- 
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stone formations at a depth of 6,500 to 
6,800 ft. This well is located at the crest of 
the structure, about 15 miles south-east of 
Baker. Other tests of the oil-bearing horizon 
are in progress. The gas-producing forma- 
tion is a shaly, loosely cemented sandstone 
which occurs in the Judith River Formation 
and Eagle Formation, both of Upper 
Cretaceous age. 

During the period 1915 to 1926, gas 
produced in the Baker area was utilized in 
part by a large carbon black plant and for fuel 
and illuminating purposes in the town of 
Baker, but operation of the carbon black 
plant was discontinued in 1930. Four pipe- 
lines now carry gas from the field, one 
extending north-eastward through Glendive 
to Williston in North Dakota, another 
directly east to Mandan and Bismarck, 
North Dakota, one south-eastward to Lead, 
Deadwood, Belle Fourche and Rapid City jn 
South Dakota, and one westward to Miles 
City, and Terry, Montana. Other smaller 
communities along these lines are alsoserved. 


@THER MINOR FIELDS OF MONTANA in- 
clude the Devils Basin Field in Mussel- 
shell County, the Elk Basin Field in 
Carbon County, the Lake Field in Still- 
water County, the Soap Creek Field in 
Big Horn County, the Bannatyne Field in 
Teton County, the Whitlash Field in 
Toole and Liberty Counties and the 
recently discovered Mosser Field in Yellow- 


stone County. These fields are compara” 
tively inactive or have thus far developed 
only small production. Space does not 
permit of separate descriptions of them but 
Table II gives a few particulars concerning 
each. 

Other minor gas fields of Montana are 
the Bowes Field in Blaine County, the 
Boxelder Field in Hill County, the Bowdoin 
or Bowdoin-Saco Field in Phillips and 
Valley Counties and the Hardin Field in 
Big Horn County. The Lake Basin Field of 
Stillwater County, which also produces 
some oil, for a time supplied gas to a 
carbon black plant, which was shut down 
in 1931. The Hardin Field supplies gas 
to the town of Hardin. The Bowdoin Field 
is connected by pipelines with the near-by 
towns of Malta and Glasgow and longer 
lines extending into Canada, have been 
proposed. The Bowes Field serves the 
towns of Havre and Chinook. Gas is also 
transmitted from the Whitlash Field, 
Toole and liberty counties, for industrial 
and domestic use in Shelby, Great Falls, 
Conrad and Choteau. Gas has also been 
found in the Bears Den and Flat Coulee 
fields in Liberty County, on the Guinn 
Dome in Phillips County, on the Armells 
structure or Cone Butte Field, and at 
Winifred in Fergus County, and at Sherard, 
Blaine County. The small Bears Den Field, 
Liberty County, supplies gas for a near-by 
topping plant. 











Summary. Entering the roll of oil- 
producing states in 1916, the total oil 
production of Montana to the end of 1936, 
has been upwards of 59,500,000 bbl. The 
greatest annual production up to this time 
was 7,727,000 bbl, attained in 1926. Annual 
yields during the depression years that 
followed, were much lower, reaching a low 
of only 2,273,000 bbl. in 1933; but recent 
years have shown an upward trend, reach- 
ing an estimated 5,700,000 bbl. in 1936. A 
total of 1852 wells were producing at the 
end of 1936. In 1935, Boyer’ estimated the 
gross available reserve of petroleum in 
Montana fields at 77,853,800 bbl. Gas 
production of Montana, from 1915 to the 
end of 1936, has been estimated at upwards 
of 101,000,000,000 cu. ft. The 1936 pro- 
duction was in excess of 17,000,000,000 cu. 
ft., from 368 active producing gas wells. No 
estimates of available gas reserves in 
Montana fields are available to the writer. 


WYOMING FIELDS 


The accompanying table gives the names 
and the special map reproduced shows the 
locations of 93 oil and gas fields in the 
State of Wyoming. Comparatively few of 
these have assumed any great economic 
importance up to the present time and a 
considerable number are of doubtful sig- 
nificance for the future. In the present 
review, we shall be concerned only with 
those fields that have developed oil or gas 
productions of sufficient magnitude to have 
received separate consideration in tabula- 
tion of productions by government agencies, 
or that seem to offer definite promise of 
profitable future exploitation. 

Wyoming oils are classified into two 
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groups: the so-called “light oils,” which 
are greenish-brown in color, of compara- 
tively high A.P.I. gravity, yielding high 
percentages of gasoline and kerosene and 
generally low in sulphur content; and the 
so-called ‘‘black oils,’ which are brownish- 
black in color, of comparatively low 
gravity, yielding small percentages of 
gasoline and of generally high sulphur 
content. A higher price customarily at- 
taches to the light oils because of their 
superior refining qualities. Many refiners are 
reluctant to use the black oils because of the 
refining problems presented and because of 
the generally inferior products and smaller 
yield of the more valuable fractions; but 
improved refining methods and a growing 
demand for road and fuel oils produced in 
abundance from the “black oils,” promise 
to alter this situation in future. 

Production statistics show that up to the 
end of 1936, the oil and gas fields of Wyom- 
ing have been credited with a total of 
413,467,183 bbl. of oil and 410,857,000,000 
cu. ft. of natural gas. Prior to 1937, 4,191 
wells had been drilled for the purpose of 
producing oil or gas in Wyoming. Of these, 
at the end of 1936, 2,819 were producing oil, 
134 were producing gas only, and 1,146 
were temporarily idle. Proven reserves of 
petroleum in Wyoming fields were es- 
timated by Boyer in 1935, at 404,451,000 
bbl., 157,734,000 bbl. of which is classified 
as light oil and 246,717,000 bbl. as black 
oil. Gross proven acreage for all oil fields of 
Wyoming was 98,590 acres at the close of 
1936 and gross proven gas-producing acre- 
age, 33,565 acres. 


Salt Creek Field. Situated in the south- 
western part of the Powder River Basin, 








Natrona County, the Salt Creek field is in 
several respects the most important oil- 
producing area in Wyoming. It is the most 
prolific of all of the fields of the Rocky 
Mountain Province: indeed, it may _ be 
classed as one of the world’s major oil 
fields. It has produced more oil than all of 
the other 93 fields of Wyoming combined. 
Gross production of the field up to the end 
of 1936, was 271,015,000 bbl. Though dis- 
covered 28 years previously, Salt Creek 
was still producing more oil in 1936 than 
any other field in the State of Wyoming, 
the field’s production for that year being 
6,015,000 bbl., or 41.5 percent of the total 
production of Wyoming for that year. The 
proven area of the field is also greater than 
that of any other field in the state, being 
21,450 acres, or nearly 22 percent of the total 
proven oil land of the state. Forty-eight 
percent of all of the wells in the state, or 
2,015, have been drilled in the Salt Creek 
Field. Upwards of 30 percent of the known 
light oil reserve of Wyoming is in the Salt 
Creek Field, being estimated by Boyer in 
1935, at 48,560,000 bbl. In addition, there 
is a reserve of black oil estimated at 
7,000,000 bbl. 

The Salt Creek Field is situated on 4 
well defined dome structure marking the 
crest of the Salt Creek anticline. Two 
other smaller and apparently separate 
pools occur on the same structure: the 
Shannon Pool and the Teapot Dome Pool, 
both areas almost adjoining the productive 
area of the Salt Creek Field. These separate 
divisions of the Salt Creek anticline have 
been formed partly as a result of faulting, 
the Shannon Field particularly, being 
really a faulted end segment of the ant 
cline. Though faulting is doubtless also 4 
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factor in the relationships existing between 
the Salt Creek Field and the Teapot Dome 
Pool, the latter accumulation appears to 
have been largely brought about by a 
separate though minor doming on the 
main structure, being separated only by a 
low saddle from the larger dome on which 
the Salt Creek Field is situated. The Salt 
Creek Dome has approximately 1,600 ft. 
of vertical closure. 

There are several producing horizons 
separated from each other by shale bodies. 
These are locally called: the First, Second 
and Third Wall Creek Sands and the 
Lakota, Dakota and Muddy Sands, all of 
Upper Cretaceous age; three separate 
members of the Sundance Formation of 
Jurassic age and the Tensleep Formation of 
Pennsylvanian age. So-called shale oil is 
also found in fault crevices in some of the 
intervening shale bodies and in_ shale 
formations off the dome in the syncline 
to the west. Of these different horizons, the 
Second Wall Creek Sand has been the most 
prolific, accounting for nearly 75 percent of 
the total production of the field up to the 
end of 1936. The sands of this horizon, 
first productive at Salt Creek in 1917, were 
found saturated with oil to the full extent 
afforded by the vertical closure of the 
structure and extending over an area of 
upwards of 21,000 acres. The First Wall 
Creek Sand, upper-most of the producing 
horizons, is encountered at an average 
depth of about 1,000 ft. Wells reach the 
Second Wall Creek Sand at an average 
depth of 1,535 ft.; the Lakota at 2,300 ft.; 
the Sundance at 2,750 ft. and the Tensleep 
at 3,790 ft. The latter horizon was not 
tested until 1930. The areas over which the 
Sundance and Tensleep formations are 
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productive have not been thoroughly ex- 
plored, but it is expected that their con- 
tributions will be but a minor part of the 
total ultimate production of the field. 
However, the 44 wells drilled to the 
Sundance horizon had produced 5,516,900 
bbl. of oil prior to January 1, 1937. Only 
one well had been drilled to the Tensleep up 
to this time and its production has been 
comparatively small. 

Initial productions of First Wall Creek 
Sand wells were as high as 4,000 bbl., but 
the average was about 335 bbl. The 
largest initial production obtained among 
the Second Sand wells was over 10,000 
bbl., but most of the wells finished in this 
horizon have produced between 200 and 
700 bbl. per day initially. Some of the 
Second Sand wells have been very prolific. 
Twenty-five have each produced more than 
500,000 bbl. and ten more than 1,000,000 
bbl. The yield of the largest Second Sand 
well has exceeded 5,000,000 bbl. 

The Salt Creek oils produced from the 
Sundance and shallower horizons, range 
in gravity from 35 to 37 deg. A.P.I., the 
higher gravity oils being found in the 
shallower sands. The Tensleep production 
is black oil of only 28 gravity. The gasoline 
yield of the light oils produced from the 
upper sands ranges from 25 to 40 percent 
by natural distillation and the kerosene 
fraction is about nine percent. The sulphur 
content is less than 0.1 percent except for 
the Sundance production which has about 
0.3 percent. The light oils also yield about 
five percent of paraffin. 

Practically all of the drilling in the Salt 
Creek Field has been done with cable tools, 
using standard rigs. Only recently have 
rotary tools been introduced into this 


Refining, storage and railroad shipping facili- 
ties, Casper, Wyoming, Standard Oil Co. (Indi- 
ana) refinery. 


district in the drilling of some of the deeper 
holes. Wells drilled to 2,000 ft. cost about 
$20,000. Water, which has encroached 
almost to the crest of the structure in the 
First Wall Creek Sand, must be cemented 
off in drilling to lower horizons in most parts 
of the field. Shooting the producing forma- 
tion has been found beneficial in stimulating 
production. Many of the wells flowed during 
early life and the greater part of the oil has 
been produced by this means; however, all 
but comparatively few of the wells produc- 
ing from the Sundance formation must now 
be pumped. Most wells are pumped on the 
beam, but many are also operated by the 
multiple method, using central powers, 
shackle lines and pumping jacks. Gas 
driving has been successfully practiced in 
stimulating declining production, particu- 
larly in the Second Wall Creek sand. Edge 
water seems to be stationary in this 
horizon, though water invasion was rapid 
in the upper First Sand. 

An interesting development in the Salt 
Creek Field was the construction by the 
Midwest Refining Co. (now Stanolind Oil 
and Gas Co.) of a 25,000 kw. generating 
plant, which, since its completion in 1924, 
has supplied electrical energy for drilling, 
pumping and repair operations throughout 
the field. Photographs reproduced show the 
exterior of the building housing the plant, 
the gas-fired boilers and the steam-turbine- 
driven generators. This plant, situated 
about two miles north of the northern 
boundary of the Salt Creek Field, when first 
built was the largest generating plants in 
the world built exclusively for oil field 
exploitation purposes. During 1926, 301 
wells were drilled to depths of 1,500-2,000 
ft. with electrically operated cable tool 
rigs, at an average cost of only $8.14 per 
foot. Lifting costs for 1,260 pumping wells, 
averaging 20 bbl. per day from depths 
ranging from 1,300 to 2,400 ft., averaged 
only 15 cents per barrel. Electricity is also 
used in furnishing power for clean-out and 
repair work on the wells, for operation of 
field pumping stations, gas compressor 
plants and shop equipment, for electric 
heaters used on flow lines and pipelines in 
cold weather, and for general camp purposes 
and about the town of Midwest. Consider- 
able difficulty has been experienced in cold 
weather operation of field properties due to 
tendency of the oil to congeal, both in the 
wells and surface lines. 


Salt Creek Producing Costs 1931-1933 





Depletion.......... : $0.356. 
Depreciation....... lar naan 0.204. 
Amortization of intangible Devel SIs « xenees 0.074. 
Operating Cost... . Piekeubannaes ae 
General overhead and administrative cost............. 0.137. 

Total Cost, per berrel....... .. $1,056, 


Estimated by the U.S. Interior Department's Petrol 
trative Board. 
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Deducting from this the sales value of 
the gas produced in association with the 
oil, the cost of an average barrel of Salt 
Creek crude is estimated at $0.997, and 
adding to the latter figure, interest on 
invested capital, estimated at $0.19, the 
total net cost including interest, is placed 
at $1.187. The average selling price of Salt 
Creek crude during the same period (1931- 
1933) was $1.038, thus showing a loss during 
this period of $0.149 per barrel. Cost of 
production during earlier years of flush 
production were much lower and profits 
were substantial. The June, 1937, price 
for Salt Creek oil of 35-36 gravity, was $1.20. 

Fhe Salt Creek Field has also been a 
large producer of natural gas, but depend- 
able records of the amount are not available. 
One estimate of gas production during the 
period 1912 to 1924, indicates that the 
field produced upwards of 225,000,000,000 
cubic feet of gas during this time. Gas- 
oil ratios in 1925 averaged in excess of 
1,600 cu. ft. per barrel. No gas has been 
shipped out of the field except to the near- 
by Midwest electrical power generating 
plant mentioned above. Four natural- 
gasoline extraction plants were constructed 
in the field, with a total capacity of 94,000 
gals. daily, but less than 20 percent of the 
gas produced has been treated by them. 
The natural gasoline yield has ranged 
between two and five gallons per thousand 
cubic feet of gas. In recent years, much of 
the gas has been reinjected into the 
reservoir sands in an effort to conserve gas 
and stimulate oil recovery. 

The Salt Creek Field is situated 45 miles 
north of the city of Casper, population 
upwards of 17,000, one of the two largest 
cities in Wyoming and the principal oil- 
refining center of the Rocky Mountain 
region. The town of Midwest, the home 
camp of the Stanolind Oil and Gas Co. 
(formerly Midwest Refining Co.) is situated 
in the heart of the field. Known as one of 
the best equipped oil-field camps in the 
United States, Midwest has at times 
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housed as many as 4,000 people, and the 
population resident in the field during 
earlier times when field development was 
active, has been as great as 10,000. 

Three crude oil pipeline systems and one 
gasoline pipeline connect the Salt Creek 
field with Casper. One of the crude oil 
lines extends to Parco on the Union 
Pacific Railroad in south-central Wyoming. 
One line has been built from the field 
through eastern Wyoming, across parts of 
Nebraska and Kansas, to connect with the 
Stanolind and Sinclair-Prairie lines extend- 
ing from the Mid-Continent Region to 
Whiting, Indiana. This line has the distinc- 
tion of being the only pipeline built for 
shipment of crude petroleum out of the 
northern Rocky Mountain states. It was 
originally built by the Sinclair Pipe Line Co. 
to handle government royalty oil, but has 
since been sold to the Stanolind Oil and 
Gas Company. 

Most of the Salt Creek oil is refined at 
Casper where three large refineries are 
situated. These are operated by the 
Standard Oil Co. of Indiana (12,600 bbl. 
per day crude capacity and 6,500 bbl. 
cracking capacity), the Socony-Vacuum 
Oil Co. (White Eagle) (6,000 bbl. per day 
crude capacity and 2,000 bbl. cracking 
capacity), and The Texas Company (7,000 
bbl. per day crude capacity and 8,600 bbl. 
cracking capacity). Much of the equipment 
in these plants is at present being replaced 
with more modern types. Refined products 
and considerable crude are moved from 
Casper to other refineries and distributing 
points, via the Chicago, Burlington and 
Quincy R.R. and Chicago and North 
Western R.R. Much crude and refined 
products are also moved by truck over the 
excellent highways available in this section 
of Wyoming. Salt Creek oil is also refined 
in the Parco Refinery of the Sinclair Oil and 
Refining Company, Carbon County, Wy- 
oming. The refineries at Casper and near-by 
Glenrock, together with the industrial and 
domestic requirements of the city of Casper, 


Stanolind Oil & Gas Company’s gas compressor 
plant and absorption plant, Salt Creek field, 
Wyoming. 


afford a large market for natural gas, which 
is supplied by pipelines connecting with the 
Wertz, Ferris and Mahoney fields in the 
Lost Soldier District, and with the Boone 
Dome and Poison Spider Field immediately 
west of Casper. 

It is estimated that production of the 
Salt Creek Field up to the end of 1936, has 
had a sales value of upwards of $360,000,000 
and that the future production of the field 
will sell for at least $70,000,000. Thus, this 
field will finally have added $430,000,000 to 
the nation’s mineral wealth. Probably 
this estimate is conservative and that ul- 
timately the value of the oil, gas and 
natural gasoline produced in this field may 
exceed $500,000,000. Doubtless, a con- 
siderable part of this income has represented 
profit. Profits during the period of flush 
production and high war-time and post-war 
prices were doubtless greater than are 
possible with the higher production costs 
and lower prices of today. 

Many companies have participated in 
the development of the Salt Creek Field 
but the Stanolind Oil and Gas Company 
(formerly Midwest Refining Co.) is out- 
standing in the extent of its control of 
acreage and production. Other nationally 
known operators active in this field include 
the Continental Oil Co., the Ohio Oil Co., 
and the Ptairie Oil and Gas Company. 


Teapot Dome Field. The Teapot Dome 
field is situated as explained above, on a 
small separate structure at one end of the 
Salt Creek Anticline and immediately ad- 
joining the productive area of the Salt 
Creek Field. Teapot Dome is of interest 
because it constitutes one of the few Naval 
Reserves maintained by the federal govern- 
ment and because of the publicity given to 
it some years go in connection with the 
government’s efforts to repossess the land 
after granting a lease for its development 
and exploitation. The field is otherwise of 
minor importance as production is neg- 
ligible at present. In accordance with the 
present policy of the Navy Department, 60 
of the 62 wells thus far drilled in the field 
are shut in. Productive oil and gas acreage 
is estimated at 2,640. Up to the end of 1936, 
the field produced 3,694,000 bbl. of oil. 
Remaining reserves have been variously 
estimated at from 3,000,000 to 12,000,000 
bbl., current estimates trending toward the 
lower figure. Perhaps 5,000,000 bbl. is 4 
fair estimate. Formations productive are 
the same as in the Salt Creek Field and 
operating conditions are otherwise similar. 


Lance Creek Field. In Niobrara County, 
Wyoming, about 30 miles from the South 
Dakota boundary, the Lance Creek field 
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Sinclair-W yoming Oil Company’s natural gaso- 
line extraction plant, Salt Creek field, Wyo. 


was discovered in 1918. First production 
was obtained from the Muddy and Dakota 
Sands (Cretaceous) and gas has been found 
in the Lakota. In 1930, deeper drilling dis- 
closed that two horizons in the Sundance 
(Jurassic) were also productive, and re- 
cently productive wells have been com- 
pleted in the Tensleep (Pennsylvanian) 
producing horizon. There have thus been 
two definite cycles of development in this 
field and a third is now impending. 

The Lance Creek Field is situated on an 
asymmetric anticline affording a vertical 
closure of at least 550 ft. in the Dakota 
producing horizon. The Dakota is pro- 
ductive of oil and gas over an area of 
1,500 acres and wells drilled to produce 
from it have an average depth of 3,200 ft., 
reaching the top of the productive zone at 
about 2,900 ft. Up to January 1, 1937, 14 
wells were completed in this horizon and 
had produced 4,349,000 bbl. of oil and 
59,800,000,000 cu. ft. of gas. The Dakota 
Sand has so declined in productivity that in 
1936 it produced only 35,000 bbl. of oil and 
900,000,000 cu. ft. of gas. The few wells that 
still produce from the Dakota must now be 
pumped though they originally flowed. The 
Sundance horizon, with two producing 
sands—Upper Sundance and Basal Sun- 
dance—has a productive area of 1,100 
acres and has produced 2,513,50u bbl. of oil, 
of which 1,843,500 bbl. were produced in 
1936. Sundance wells have also produced 
2,962,000,000 cu. ft. of gas. Forty-three 
wells have been completed to produce from 
the Sundance horizon, and more are 
drilling and contemplated. Their average 
depth is about 4,000 ft. Most of these wells 
still flow their production unaided. Initial 
productions of Sundance wells have been 
large: some as great as 2,000 bbl. per day. 
Gas wells producing from the Dakota 
sands commonly had initial productions 
ranging from 20,000,000 to 30,000,000 cu. 
ft. per day and it has been estimated that 
the Dakota horizon originally contained 
43,000,000,000 cu. ft. of gas under a forma- 
tion pressure of 900 lb. per sq. in. Up to 
January 1, 1937, the Lance Creek Field 
had thus produced a total of about 6,862,- 
500 bbl. of oil and 62,762,000,000 cu. ft. of 
gas. The Tensleep producing area is either 
much larger than the Dakota or Sundance, 
or is not conformable with them, for the 
second test completed in this horizon in 
June, 1937, reported to have had an initial 
production of 1,800 bbl. per day, is situated 
three-quarters of a mile outside the limit of 
Sundance production and more than three 
miles from the first Tensleep test on the 
crest of the structure. The latter well was 
reported to have an indicated initial pro- 
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duction of 4,000 bbl. per day from the 
Tensleep sand, but was plugged back to 
produce from the Sundance to avoid an 
off-setting campaign. 

Oil produced from the Dakota horizon is 
greenish-brown in color, of paraffin base, 
42 to 45 deg. in A.P.I. gravity and sulphur 


content less than 0.1 percent. Upper 
Sundance oil is heavier, being about 38 deg. 
in A.P.I. gravity, but the Basal Sundance 
oil has a gravity of 46-47 deg.; sulphur 
content less than 0.1 percent in each case. 
The Tensleep oil is reported to have a 
gravity of 41 deg. Lance Creek oils, of 
paraffin base, yield from 30 to 44 percent of 
gasoline and naphtha and about 17 percent 
of kerosene distillate. In spite of their high 
quality, the current market price (June, 
1937) is only $0.97 per barrel, due to 
development of a production capacity 
beyond the needs of the local market. 
The field is served by two crude oil pipe- 
lines and one gasoline line. The Continental 
Oil Company’s oil line and the Ohio Oil 
Company’s gasoline line extend south to 
Manville, where rail connections with the 
Chicago, Burlington and Quincy R.R. are 
afforded. The Illinois Pipe Line Company’s 
line transports Lance Creek crude through 
Lusk, where a small refinery is situated, to a 
connection with the Stanolind’s main trunk 
line at Fort Laramie, which in turn con- 
nects with that company’s mid-continent 
system of pipelines at Freeman, Missouri. 
Natural gas produced in the field has 
thus far been consumed locally. Most 
of the 
Continental Oil Company’s Lance Creek 


gas produced is passed through the 


natural gasoline recovery plant, which has a 
capacity of 10,000 gal. daily. The gas 
vields up to two gallons of gasoline per 
thousand cubic feet. Much of the residual 
gas produced has been consumed in a 
carbon black plant, comparatively small 
amounts being used for other field pur- 
poses. The 1936 production of gas is 
estimated at 2,900,000,000 cu. ft. 

The Lance Creek Field is the most active 
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field in Wyoming at the present time (July, 
1937) in so far as drilling and other devel- 
opment activities are concerned. The out- 
come of the recent Tensleep discovery in 
increasing productive acreage and ultimate 
recovery of the field cannot now be fore- 
seen, but it appears likely that Lance Creek 
is destined to become one of the major 
producing areas in Wyoming; that much 
more drilling will be done during the next 
few years to the deeper horizons and that 
the field has a substantial reserve of oil and 
gas available for future exploitation. Boyer 
estimated the available reserve of oil in the 
Lance Creek Field at 24,000,000 bbl. and 
others have offered figures as high as 
35,000,000 bbl.; but these estimates were 
made before discovery of the Tensleep 
producing horizon in which additional ex- 
tensive reserves seem assured. The Ohio Oil 
Co. is the dominant major producing 
company in the Lance Creek Field, but 
exploitation activities are sufficiently com- 
petitive to render production control by 
proration necessary. 

From the standpoint of those interested 
in field development practices, Lance Creek 
is notable as one of the comparatively few 
fields in the Rocky Mountain region in 
which the rotary method of drilling has 
completely supplanted the cable tool 
method. 
ticularly well adapted to conditions pre- 
sented in this field in drilling to the Sun- 
dance and Tensleep horizons. It is also of 
interest to note that the Sundance horizon 


The rotary has proven itself par- 


is being exploited by the ‘“‘pressure main- 


tenance’’ method as a means of securing 
maximum recovery of oil. 
(To be continued) 


Near and Middle East Oil Map 


Last month WorLp PETROLEUM pre- 
sented its readers with a colored map of the 
Near & Middle East oil operations. The 
copyright of this map is vested with the 
International Map Company, Inc., 90, 
West Street, New York, from whom copies 
can be obtained, price $2.50 each. 





































































Reconditioning work 
starts on the line as soon 
as it is uncovered and 
raised from the ditch. 


Coupling bolts have been 
cut with a torch prior to 
scraping dirt off the line. 


The pitted areas of the 
old pipe are carefully 
examined, 


Showing a welded joint 
and a large corroded 
patch that welding has 


re-conditioned. 





RECONDITIO 


By George G. Landis 


Chief Engineer, Lincoln Electric Company 


Ass partofa regular program of keeping 
its gas lines in satisfactory operating con- 
dition, a mid-western gas company re- 
cently reconditioned 25 miles of 16-inch 
pipe. The section overhauled is a portion of 
a 16-inch main line extending between two 
of the company’s compressor stations and 
which originally was laid in 20-ft. lengths 
about the year 1911. When the line was 
built, the sections of pipe were connected by 
couplings. The line has been taken up, re- 
conditioned by welding, and relaid in the 
same ditch. Most of the old couplings were 
removed, the reconditioned pipe welded 
together in 80-ft. lengths, and then joined 
together by couplings salvaged from the 
line. 

In order to determine the exact location 
of the pipe, rods were forced into the 
ground. As the exact location was ascer- 
tained a ditch was excavated along the 
top of line exposing the pipe which was 
then raised clear of the ditch by means of 
a crawler crane. Next the clear end was 
blocked out of the ditch by means of 
timbers, and the bolts holding the old 
couplings in place were cut by means of a 
torch. Earth clinging to the raised pipe was 
removed, and the pipe cleaning crew of 
four men removed the rust scale from the 
pipe. As the scale was removed the cor- 
roded areas were dug out to expose the 
sound metal. With the pipe blocked up, 
repair of the pitted areas began and 
electric welding operators filled in the pits 
in the pipe with weld metal. 

With a job of this nature, the amount of 
welding required varies. In some instances, 
it amounts strictly to filling in relatively 
small pits in the steel. Frequently, however, 
the welded areas are large, amounting to 
patches several inches square and even 
areas of over a foot long by nearly a foot 
wide. In other instances, the damage caused 
to the pipe by corrosion is particularly 


A three-inch tack weld used 
when joining lengths of pipe. 
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severe making it inadvisable to attempt 
filling in the corroded walls, and it is then 
necessary to replace the pipe. The Com- 
pany estimates that approximately one and 
one-quarter miles of replacement pipe 
were required to recondition the 25 miles 
of line discussed in this article. 

When the pitted areas of pipe were 
filled with weld metal, the pipe was ready 
to be welded together into 80-ft. lengths. 
In joining the 20-ft. lengths a backing-up 
ring was used. This was tack welded into 
the end of one pipe, and the adjoining pipe 
was brought into position by means of the 
crawler crane. Tack welds approximately 
3 in. long were then applied to hold the 
two lengths of pipe in position. 

When four lengths of pipe were tack 
welded together, the section was ready for 
the “firing line’ welding. The pipe was 
turned as the operator welded the joints. 
Welding of the joints was done in two 
beads where close fit-ups were obtained. 
Otherwise the joints were welded in three 
beads. A completed joint connecting two 
20-ft. lengths of pipe is shown in one of the 
illustrations. Approximately three joints 
per hour per operator were averaged. As 
each section of the pipeline was completed 
it was stress tested to a pressure at least 25 
percent higher than the maximum pressure 
to which the line will be subjected in actual 
use. The stress test was then followed by a 
drop pressure test to insure that the line 
was free from leakage. 

When a section had satisfied the tests 
it was relaid and connected to the line by 
salvaged couplings. Approximately three 
and one-half miles of the 25-mile section 
were given a protective coating and muslin 
wrapper before relaying. 

The Company figures the cost of this 
reconditioning project as being approxi- 
mately $115,000, and it is considered in 
better shape than when originally laid. 


Section of pipe relaid in 
trench after reconditioning. 
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A large number of small 
pits have been welded 
and are being checked. 


Tacking two 20-ft. 
lengths of pipe together 
by electric welding. 


The old 20-ft. lengths 
were welded together into 
80-ft. sections. 


The shielded-are process 
of electric welding was 
used for the 25-mile 
length of pipeline. 
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FEATURING 
World’s Fair 


Fourteen Major Oil Companies 
Collaborate to Make a Compre- 
hensive Exhibit of Industry’s 


Place in Modern Business and 


Recreation. 


Wouewn the New York World's Fair 
opens next year, the petroleum industry's 
comprehensive exhibit in the Plaza of Light 
section will be one of the outstanding spots 
among the thousands of features now being 
built to attract visitors from every part of 
the world. It will be one of the largest in- 
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dustrial exhibits within the Fair grounds, 
covering 64,899 sq. feet, and will form an 
excellent way of informing the man in the 
street just how the industry functions and 
what it does to advance the standard of 
trade, living and recreation. After months 
of planning and revising, ground was broken 
on Monday, June 13, for the all-metal 
triangular building pictured above. Its 
general design is symbolic of oil. Supported 
on four 20-foot-high simulated tanks con- 
structed of riveted steel plates and sup- 
plemented with metal pillars, the building 
proper resembles a refinery cooling tower. 
In accordance with the Fair's color plan, 
the petroleum building will be in three 
shades of blue. At night, the color will be 
maintained by concealed gaseous-tube light- 
ing. Cost of the building will be about 
$265,000. Exhibits will be housed within 
the four tanks, depicting 


in each with 








Petroleum at the New York 


murals, exhibits and animated models, one 
of these themes:—petroleum in transporta- 
tion; petroleum in industry; petroleum in 
home and farm, and economics of petro- 
leum. An elevated stage within the building 
—viewed from ground level—will be used 
for dramatic presentations. 

The stage show will take the form of a 
unique presentation featuring a marionette 
film in-color, entirely different in character 
from the familiar type of puppet show. The 
marionettes to be used in the screen play, 
will represent a marked advance in the art 
of puppet-making and will be made and 
operated by Louis Bunin under the direc- 
tion of Joseph W. Losey, the producer. 
The film will dramatize petroleum and its 
varied uses by the industry. An entirely 
new technique will achieve unusual theatre 
with a story of the economics of oil, its 
contributions to the nation’s pocketbook 
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‘and the comforts which it gives to modern 
diving. Its projection will be on a 30-ft. 


by 40 ft. screen located in the ‘‘Great Hall” 
of the petroleum industry’s exhibition build- 
ing. The stage, screen, and seating ar- 
rangement will represent a new departure 
in dramatic presentation technique. Hans 
Eisler, who has composed the musical 
score for many German, British, American, 
and French serve as music 
composer and conductor. Helen Van Don- 
gen will be the film director, Kenneth 
White is writing the script for the marion- 
ette film and Harold Muller, who was 
official U.S. Army cameraman in France 
during the war, will do the camera work. 


films, will 


A separate building will be devoted to 
geological formations and methods of oil 
discovery, and the foundations of the two 
structures will require 338 wooden piles 
each 100 feet long and capped with con- 
crete blocks. There is to be no individual 
company or product advertising of any 
sort, either within the petroleum industry 
building or elsewhere on the Fair grounds. 

One feature of the exhibit which is 
likely to attract crowds will be an oil 
derrick and rotary equipment manned by 
a regular drilling crew who will show 
visitors how the work is carried out. But 
in the Flushing meadows the crew are not 
likely to be as fortunate as the demonstra- 
tion drillers at the recent Tulsa show who 
unexpectedly got a showing of oil. There 
also will be a working model of a modern 
tefinery. 

Another unusual feature of the exhibit 
will be an animated relief map of the 
United States, southern Canada and north- 
ern Mexico on which miniature oil derricks 
will graphically demonstrate the origin and 
expansion of the industry. Bodies of water 
coursing through and around the map will 
trace the principal rivers of the United 
States and the oceans surrounding it. 

The general public will not be admitted 
to the upper portion of the building, which 
is being laid out as a roof club, exclusively 
for the convenience of the oil industry. 

The Petroleum Industry Exhibition, Inc. 
is the operator of the building. It is a non- 
profit corporation composed of fourteen 
major companies including American Oil 
Company, Atlantic Refining Company, 
Cities Service Oil Company, Gulf Oil 
Corporation, Phillips Petroleum Company, 
The Pure Oil Company, Richfield Oil 
Corporation of New York, Shell Union Oil 
Corporation, Sinclair Refining Company, 
Socony-Vacuum Oil Company, Inc., Stand- 
ard Oil Company of New Jersey, Sun Oil 
Company, The Texas Corporation, and 
Tide Water Associated Oil Company. 
Thomas H. Taylor (Jersey Standard) is 
president of the exhibit. Voorhees, Gmelin 
& Walker are the architects. 
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Some of the directors of the Petroleum Industries Exhibition, Inc. 
Hathaway, S. W. Candee, W. C. Burns, E. E. Puryear, T. H. Taylor, D. T. Pierce, W. C. 
R. E. Wilson and H. B. Stone. Standing are members of the Board of Design. 
Bernard Lichtenberg, Perry Coke Smith, Ralph Walker and Gilbert Rohde. 


Italian and Albanian Output 


Crvpe oil production in Italy during the 
first five months of this year amounted to 
5,671 metric tons, or a drop of 795 tons 
1937. Despite 
to increase production by 


from the same period of 
effort 
means of government subsidies and grants, 
production is steadily falling off. The larger 
part of the production is by an American- 
controlled Italian company. 


every 


YEAR METRIC TONS 
1933 26,526 
1934 20,180 
1935 15,977 
































































Seated left to right: C. H. 
Pew, 
Left to right: 


1936 


1937 


16,106 
14,261 


On the other hand, the production of 
crude in Albania by the Italian govern- 
ment oil company, A.I.P.A., is increasing. 
For the period of January 1, 1938, to May 
27, Italy imported 30,436 metric tons of 
Albanian crude oil, as compared with 
20,524 tons for the same period last year. 
Albanian crude has a specific gravity of 
about 0.950 compared with 0:830 specific 


gravity of Italian crude. 


The triangular petroleum building will enjoy 
one of the best sites at the New York World’s 
Fair. 
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A NEw concession of 27,800 hectares in 
Central East Java has been granted to the 
Bataafsche Petroleum Maats. of The 
Hague. 


Exports of crude oil through the Iraq 
pipeline in the first six months of the year 
totaled 2,076,232 tons, compared with 
1,949,233 tons in the same period of 1936. 


A DRILLING derrick of new design, 178 ft. 
high, and with a load capacity of 960,000 
Ibs. has recently been erected by the 
Standard Oil Company of California at 
Wasco in the San Joaquin Valley. 


UNDER its new deal with the govern- 
ment of Ecuador, the Anglo-Ecuadorian 
Oil Company increases its royalty pay- 
ments to 10 percent, and will now have to 
pay customs duty on most of its imported 
equipment and supplies, as well as having 
lost its exemption from income tax. 


Tue Petrol Distributors’ Committee, 
representing the majority of large oil 
marketing companies in the British Isles, 
has broken with the Motor Trade Associa- 
tion, which is mainly composed of garage 
owners. Prices were controlled by the 
arrangement previously in force between 
the two organizations and handled through 
Petrol Price Protection Committees. 


En Trinidad, 911,575 feet of drilling was 
carried out during 1937 by the 21 operating 
oil companies. Of the total production of 
15,502,894 bbl. the domestic refining in- 
dustry handled 15,111,046 bbl., or an in- 
crease of 2,082,885 bbl. over 1936. Exports 
of petroleum and refined products during 
the year amounted to 14,124,056 bbl. 
officially valued at $18,896,422. 


A CRACKING unit of American design to 
handle 1600 bbl. of shale oil per day will 
be installed by the National Oil Prop- 
rietary Ltd., Australia, in conjunction 
with two 300-ton Kivioli system retorts. 
About 263,000 bbl. of gasoline will be 
produced per day, plus 120 bbl. of polymer 
fluid from a polymerization unit also to be 
built. Alfred Fisher of London is the con- 
sulting engineer for the project. 


@vt of the 1937 profits of Lobitos Oil- 
fields, Ltd., the sum of $500,000 has been 
set aside for extensions and additions to the 
refinery and storage plant at Ellesmere 
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Port, England. H. R. C. Williamson, 
chairman, recently stated that he had in 
mind the question of obsolescence of their 
main distillation unit, although he does not 
anticipate the company having to effect a 
replacement in the near future. Meanwhile, 
rearrangement and augmentation of the 
storage plant is being contemplated. 


EN view of the increasing importance of 
aviation as a factor in the demand for 
motor fuel and lubricants and in order to 
supply the special requirements of airplane 
service a company known as Intava Ltd. 
has been registered in London. The com- 
pany combines the aviation divisions of 
Anglo-American Oil Co., Ltd., and Vacuum 
Oil Co., Ltd., and is jointly owned by 
these two long established British com- 
panies. It will have the benefit of the 
research facilities of both companies and is 
intended to expand the technical service 
provided for all classes of aircraft in the 
British market. Its products will be 
marketed under the brand name “‘Intava.” 


THE unprecedented growth of the world 
demand for motor fuel in 1937 was larger 
than petroleum consumption figures reveal. 
In Europe alone the total production of 
substitute fuels (alcohol, benzole, motor 
spirit from coal, and shale oil) amounted to 
over 90,500,000 bbl. apart from benzole 
production in the U.S.A. When, and as, 
the various governments tire of losing 
revenue through granting heavy subsidies 
and tax rebates, this share of the market 
will naturally revert to the petroleum 
industry. Although since the last British 
Budget oil companies are not allowed a 
rebate of the 18 cents per gallon tax on 
alcohol mixed with gasoline, manufacturers 
of power alcohol will receive this year a 
bounty of nearly $5,000,000 from the 
government. 


EsTABLISHMENT of new records for deep 
drilling and production in the United 
States has become so frequent that it 
ceases to attract more than passing atten- 
tion. The position of deepest producer held 
for some months by Continental Oil Com- 
pany’s K C L A-2 in California has now 
been taken over by Fohs Oil Company’s 
Buckley Bourg 1 in Terrebonne Parish, 
Louisiana, which reached a depth of 13,333 
ft. in June and is producing from 13,254- 
13,266 ft. from Miocene. Southern Louisia- 
na has the distinction of owning more deep 


wells than any other single group of fields 
in the world. 


ENCOURAGING progress is being made by 
the Papuan Apinaipi Petroleum Company, 
Limited, in its exploration operations in 
Papua. Although gas at 230 lb. pressure 
and a showing of very light oil was met in 
one of two shallow bores in the Apinaipi 
dome, Launcelot Owen, consulting geol- 
ogist, has advised the company that 
prospects are even better in the Oiapu in- 
cline. Mr. Owen is satisfied that the oil- 
bearing possibilities of this structure are ex- 
cellent and fully justify test drilling to 
5,000 ft. Meanwhile, geological boreholes 
to about 500 ft. will be made. Drilling is in 
charge of R. S. Haynes, field manager. 


BritisH imports of petroleum during the 
first half of 1938 amounted to 44,179,000 
bbl. Gasoline formed the largest part, 
amounting to 18,753,000 bbl.; but as this 
is 28,000 bbl. less than was imported during 
the same period last year, it would indicate 
that the British government is not revealing 
or including in import returns, much—if 
any—of the motor fuel supplies for its 
emergency storage plan. The official value 
of the imported petroleum amounted to 
$123,438,705 compared with $117,556,945 
in 1937. Incidently, these figures give some 
idea of the value of the British market to 
the international oil industry. Total import 
of fuel oil for the same period was 10,495,- 
000 bbl., or an increase of 1,163,000 bbl. 
For fuel purposes commercial vessels of 
all types took aboard 3,600,000 bbl. from 
British bunker stations during the first 
five months of the year. 

During the January-June period crude 
imports increased by 2,493,280 bbl. to 
8,140,889 bbl. indicating that domestic 
refining is increasing its activity. British 
exports amounted to 1,839,000 bbl., or 10.2 
percent less than in the same period of 
1937, and included 341,394 bbl. of domestic 
refined products. Releases of mineral petro- 
leum from the Customs during the first 
five months amounted to 23,072,800 bbl. 
of which 13,899,899 bbl. was gasoline. 
Presumably oil for military and naval 
purposes is not included. 


WORLD-WIDE 
EXPANSION 


(Continued from page 31) 


among the other leading purchasers. Among 
European countries Italy was an important 
buyer of refining machinery in 1937, its 
purchases amounting to nearly $1,000,000. 
A territory that is not ordinarily a market 
for this class of exports is the Canary 
Islands which took over $600,000 worth in 
late 1937 and early 1938, consisting 0! 
equipment for the new refinery at Teneriffe. 
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Milajor AL. WILLIAMS, the aviator and 
former naval test pilot, now manager of the 
aviation department of the Gulf Oil Cor- 
poration, gave a flying exhibition at Gar- 
wick, England, on June 25th. He used his 
single-seater Gulfhawk II and gave the star 
performance of the show. 


Ben Cox, geologist, Socony-Vacuum 
Oil Company Inc., is now in Egypt in 
connection with the Company’s recently 
acquired concessions in that 
country, which were shown on the Near 
& Middle East Map in the July issue 
of World Petroleum. Mr. Cox is well 
acquainted with the latter vast oil ter- 
ritory having been for some years geologist 
for the Near East Development Corpora- 
tion, which company represents the Jersey 
Standard and Socony-Vacuum interests in 


exploring 


the Iraq Petroleum Company Ltd. and in 


Mosul Oil Fields Ltd. 


MAX THORNBURG, vice-president of 
California-Texas Oil Company, Ltd., ac- 
companied by Mrs. THORNBURG and his 
son RUSSELL, has just returned to New 
York en route home via London from 
Bahrein Island, Persian Gulf, where he has 
spent several months on company business. 

Mr. Thornburg is a graduate of the 
University of California with the degrees 
of A.B., B.S., and a graduate degree in 
C.E. (Doctor of Engineering). During the 
World War he served his country in 
France as Captain—U.S. Army. He was 
formerly affiliated with the Standard Oil 
Company of California, having joined 
that company in 1920, and with varied 
experience he progressively became mana- 


Max Thornburg, vice-president, California-Texas 

Petroleum Co., is known for his keen interest 

in technical details, as well as for the broader 
phases of oil industry engineering. 








ger of their Richmond, Cal., refinery, and 
later chairman of the board of engineers. 
He was in charge of designing and building 
the Bahrein refinery. With the formation 
of the California-Texas Oil Company, Ltd., 
in 1936, he became vice-president of the 
company, and is in charge of engineering. 


Rene Berc of Paris recently sailed for 
France on the ss CHAMPLAIN following a 
three months visit to the United States 
making contacts with American manu- 
facturers. He has taken back a number of 
licenses to manufacture oil industry equip- 
ment for the European trade. Mr. Berg 
visited the Tulsa show, where he officially 
represented the Société des Technicians des 
Pétroles. 


GeorGce H. Wuite, marketing manager 
in Venezuela of the Compania de Petroleo 
Lago, Caracas, a Jersey Standard sub- 
sidiary—has just returned to the United 
States on vacation. 


BD. E. BUCHANNAN, of Hanlon, Buchan- 
nan & Company, Tulsa, Okla., has re- 
turned from a two months tour of nine 
European countries, where he was greatly 
impressed by the substantial steps taken 
by some of the nations to make themselves 
self-sufficient in the supply of synthetic 
petroleum. 


G. R. N1Ixon, an official of the Burmah 
Petroleum Company and W. J. GopsMAn, 
of the Assam Oil Company, are visiting the 
United States studying the latest develop- 
ments in refinery engineering. 


ERNEsT A. SATCHELL, manager of pro- 
duction, Iraq Petroleum Company, Ltd., 
whose headquarters are in London and 
Kirkuk, has been enjoying a well-earned 
vacation in the United States. In a way it 
seems to have been partly a busman’s 
vacation as he has been renewing his 
contact with many of his old friends in the 
oil business. Before taking his present 
position about six years ago Mr. Satchell 
was acting in a similar capacity at Mara- 
taibo, Venezuela, with the Lago Petroleum 
& Transport Company. 


@BvuAN BENNASAR, chief of the indus- 
trial department, and HERMAN BRUNER, 
manager of the purchasing department, of 








E. Ospina-Racines says au revoir to E. W. Mayo 

Sr. before boarding the plane for Colombia, 

while E. W. Mayo Jr. (lack) urges him to 
hurry. 


the Yacimientos Petroliferos Fiscales, 
(Y. P. F.), Buenos Aires, Argentina, are in 
the United States for several 
connection with 
company. After their stay in New York 


it is possible that they may make a short 


months in 


the operations of their 


trip to one of the oil industry centers. 

J. N. Cartanart, chief engineer of the 
Y. P. F. is returning to the Argentine for an 
indefinite period. 


E. OspinA-RACINES, vice-consul in New 
York for Colombia in charge of petroleum 
affairs, flew to Barranquilla on Julyg27 
with E. W. Mayo, JR., managing editor of 
Wortp Petro_teumM. Mr. Ospina-Racines 
is returning to Colombia for his vacation 
and is accompanying Mr. Mayo around the 
oilfields and to Bogota, in connection with 
a forthcoming Colombian number which 
WorRLbD PETROLEUM will produce late this 


year. 
(Continued on page 66) 


E. A. Satchell, manager of production, Iraq 

Petroleum Co., enjoys extensive international 

experience in oil industry operations. He is 
well-known in London and New York. 











WORLD OIL PRODUCTION— Official Figures 


All figures furnished direct to Worto Petroteum by governments, except where otherwise specified—Table revised monthly 


(Figures in U.S. barrels of 42 gal.—Conversion ratios used are weighted averages for individual countries) 








Preliminary 
Figures 
July August September October N b D b January February March Aoril May June 
1937 1937 1937 1937 1937 1937 1938 1938 1938 1938 1938 1938 
ae 110,721,000 115,090,000 109,980,000 110,911,000 104,206,000 106,579,000 106,007,000 94,662,000 106,524,000 102,702,000 98,674,000 93,066,000 
bi tenedveelanentees 18,580,752 17,183,259 16,663,000! 17,600,000! 16,923,000! 17,600,000! 17,647,000' 13,591,000! 15,984,000! 17,850,000' 17,580,000! 18,540,000 
RS. ¢.4:6d08nranenen 16,469,071 17,861,784 17,640,872 17,979,227 17,044,016 17,096,298 15,271,901 13,792,479 15,109,040 13,696,219 15,994,400 14,675,000 
_ , a eee 7,213,398 7,313,264 7,198,034 7,075,122 6,821 616 5,999,642 5,907,458 6,414,470 8,284,215 7,090,486 6,975,256: 6,853,620 
Netherland India........... 4,108,460 4,672,953 4,586,638 4,166,689 4,626,395 4,671 582 4,245,587 4,235 422 4,721,147 4,568,899 4,764,193 4,573,726 
Paes cecenveasens 4,317,000 4,293,000 4,256,000 4,313,000 4,162,000 4,198,000 4,099,000 3,751,692 4,182,000 4,090,000 4,169,000 4,015,000 
a ee eee ee 3,848,587 2,800,868 3,432,101 4,372,808 4,211,293 4,349,415 4141,977 4,017,000; 900,000t 700,000t 1,700,000t 1,590,000 
Dd sNaks distintdesneees 2,429,587 2,429,787 2,513,145 2,663,244 2,645,099 2,431,532 2,670,844 2,385,464 2,717,278 2,592,996 2,332,746 2,653,579 
ES. 5 o-cbesKékmepedas 1,681,799 1,592,592 1,617,433 1,811,759 1,797,625 1,824,956 1,784,638 1,508,487 1,841,882 1,616,684 1,804,111 1,810,049 
keen senkiaxaceonnnnd 1,488,965 194,467 1,453,712 1,492,971 1,432,508 1,481,701 1,365,152 1,340,000! 1,474,364 1,296,090 1,343,259 1,309,057 
Se 1,355,420 1,345,513 1,369,767 1,360,000! 1,365,000! 1,370,000! 1,378,000' 1,289,000! 1,380,000! 1,349,000! 1,382,000! 1,346,610 
See 1,377,547 1,433,474 1,358,600 1,393,317 1,300,485 1,349,908 1,378,021 1,304,819 1,438,436 1,418,825 1,481,285 1,431,476 
TT ncchewesnumveneens 633,401 679,335 701 ,066 704,736 631,584 640,195 662,000! 598,000! 650,000' 637,000! 652,000 ' 635,555 
otk ciininecdceeimeaiena 585,917 254,937 662,861 847,988 749,354 805,236 805,800 707,379 737,164 692,403 620,746! 707,970 
DE iitanninisannente 353,313 373,760 341,111 351,711 376,487 405,623 409,592 381,052 445,194 428,829 445,505 419,250 
ee oer 318,360 318,360 310,780 325,940 318,360 325,940 318,998 293,232 327,077 318,000! 319,000! 293,280 
i660 nin neaen ceded 267,847 279,727 282,155 288,926 272,665 277,551 268,028 257,967 355,683 342,387 329,688 329,525 
CE Catinceeamisenaes 241,737 288,934 298,753 342,452 341,517 408,580 457,408 413,158 480,803 464,316 566,086 454,500 
packing dutwymea aka 204,710 214,819 205,914 210,298 214,330 211,436 218,594 214,191 214,820 207,522 216,078 207,590 
PR Cir iv ink wewekinns 186,175 184,780 178,122 182,053 176,252 178,776 187,525 171,138 191,746 181,331 190,542 186,261 
EP ss eenceeesens 183,468 182,311 173,150 181,089 197,043 210,360 195,000! 167,000! 200,000! 187,000 193,000 ! 187,140 
 cndeassseeseres 143,445 138,031 134,311 133,684 126,439 131,901 137,497 126,578 137,281 133,248 137,824 133,590 
a ater cn dampen meies 99,182 97,818 100,699 97,203 95,082 94,509 91,927 84,974 94,545 88,555 89,935 89,400 
0 See ere 42,125 43,367 44,000! 42,339 42,639 42,368 43,000! 38,000! 43,589 42,839 42,000! 41,610 
SD ask aeteannsonec nan 16,890 13,860 17,010 18,620 20,850 19,320 25,620 28,160 30,070 29,100 32,845 30,780 
Czechoslovakia............ 11,529 10,125 9,667 10,865 12,297 11,734 11,070 10,437 12,158 10,731 10,540! 9,877 
eee 12,148 13,509 12,271 10,736 11,751 12,810 10,302 7,128 9,100! 8,8008 9,000! 8,790 
PN entkesetseeerennesa 17,100 15,700 16,000 18,500 17,600 16,400 18,900 19,300 18,800 16,500 20,000 20,000 
A ce ndannadaneds 177,510,933 180,620,334 175,557,172 179,506,243 172,039,287 172,644,773 169,757,769 151,809,527 168,504,392 162,759,760 162,075,038 155,618,635 
' Estimate. ? Russian Sakhalin included with Russia. 5 Does not include Assam and Punjab, which are listed separately * Japanese Sakhalin, Taiwan (Formosa) and Hokkaido included 
® Anglo-lranian Oil Company Ltd figures revised—tuel oil returned under British India. with Japan. 
to ground has been deducted. * Bahrein Petroleum Company Ltd. figures. 1° Excluding Burma. 


‘International Petroleum Company and Lobitos Oilfields Ltd. 1 British Malayan Petroleum Company Ltd. figures. 


1! Sarawak Oilfields Ltd. figures. 
figures combined. 


5 Includes natural gasoline production. '2 Anglo-Egyptian Oilfields Ltd. figures. 


t Estimated by competent private sources in Mexico. 
t Estimate based on information supplied by the C.T.M. (labor syndicate). 


Official Crude Oil Production Figures for 1932 to 1937 (Revised) 








Daily 
Average Daily Total 
to June 30 Average to June 30 Total Total Total Total Total Total 

1938 1937 19384 1937 1936 1935 1934 1933 1932 

(Bbl.) (Bbl.) (Bbl.) (BbI.) (Bbl.) (Bbl.) (Bbl.) (Bbl.) (Bbl.) 
a 3,330,360 3,500,418 602,795,000 1,277,653,000 1,098,516,000 996,596,000 908,065,000 905,656,000 785,159,000 
DME oncatonkpndaspeckeess 548,022 553,305 99,192,000 201,856,661 199,635,921 184,008,033 175,635,783 155,596,429 155,927,997 
EE choi entbesneneces 489,166 514,182 88,539,039 187,675,477 155,270,840 148,809,057 136,098,681 117,113,940 115,615,782 
Ed padded eddenibanmoesek 229,560 213,997 41,550,249 78,109,001 62,977,950 57,520,488 57,902,092 54,440,075 49,516,697 
Netherland Indie............... 149,773 148,255 27,108,974 54,112,933 47,961,744 45,307,913 45,107,828 41,234,498 37,988,913 
ee 134,382 142,948 24,323,152 52,176,000 63,532,846 61,270,072 61,849,306 53,919,708 53,651,978 
ED sistainieneaoreeniadiance 72,093 127,275 13,048,977 46,455,687 41,027,915 40,240,563 38,171,946 34,000,830 32,805,496 
DE rt tidcdstecPdetaednnuccs 84,822 83,846 15,352,907 30,603,660 29,913,150 27,410,983 1,639,849 1,094,915 871,840 
I actacosusacionennees 57,270 55,609 10,365,851 20,297,543 18,756,110 17,597,655 17,337,900 13,156,126 16,415,214 
ee 44,906 47,827 8,127,922 17,457,024 17,593,059 17,066,555 16,314,381 13,257,318 9,899,432 
IE 4.0 rinacivaneseuncs 44,887 44,807 8,124,610 16,354,717 15,457,960 14,297,025 14,021,901 13,690,556 13,138,747 
ET eiacnvnbcisssiesecnss 52,723 42,473 9,452,862 15,502,989 13,237,030 11,671,224 10,894,363 9,561,353 10,126,121 
sins inGdaarcsaia sais 21,080 21,279 3,825,555 1,166,487 7,587,718 7,181,113 7,278,859 7,114,311 7,073,437 
RE aininccceddwecnananve’ 23,600 21,266 4,271 A62 1,762,264 4,644,635 1,264,807 285,072 31,377 902 
CT Gu icoccntedaawener nes 13,974 12,047 2,529,422 4,397,038 3,355,086 3,359,054 2,741,341 2,070,162 1,220,426 
EE HA ancbciheTiabenweves 9,716 10,416 1,769,517 3,799,862 3,869,575 3,901,881 4,011,336 4,174,079 4,219,634 
NG ii daenancuesotessss 10,289 8,625 1,862,423 3,148,300 3,076,858 2,967,438 2,204,402 1,656,602 1,594,807 
EE 6eedhvcevnseednacaenes 15,150 8,026 2,742,185 2,995,025 1,507,931 1,447,204 1,410,895 1,145,333 1,044,412 
PR ci necdkuddew nideennnius 7,070 6,817 1,279,717 2,487,841 2,403,072 2,294,878 1,872,837 1,504,412 1,683,439 
eres 6,124 5,922 1,108,543 2,161 436 1,942,467 1,731,785 1,636,619 1,619,902 1,597,641 
errr 6,238 5,864 1,129,140 2,141,158 1,978,329 2,037,810 1,921,863 1,628,803 1,743,878 
EE cncduvervsnesaesecuas 4,453 4,535 806,018 1,655,565 1,574,196 1,806,795 1,975,617 2,244,331 2,369,338 
Gabi behtsc accent isan 2,980 3,187 539,336 1,163,267 1,262,666 1,255,151 1,527,252 1,653,535 1,071,976 
ER etree eearee 1,387 1,387 251,038 507,067 534,063 529,664 700,000 186,366 755,146 
|. Eee 1,024 606 185,330 221,266 50,092 44,347 27,965 5,165 804 
Crechoslovakia*............... 362 339 65,733 123,474 126,603 136,580 177,797 121,695 126,603 
en ah ant ane Sarasa < 293 337 53,120 123,123 104,746 163,295 157,875 111,973 41,907 
Other countries... ............. 627 606 113,500 221,000 198,600 189,200 243,100 273,500 327,900 
DR chose cu demmutiwndies 5,361,952 5,586,201 970,513,562 2,038,928,865 1,798,087,162 1,652,106,570 1,517,211,860 1,438,864,897 1,305,588,467 


*Revised by official sources. 
tConversion factor revised. 
#January-June, 1937 total, 993,624,368 bbi. 
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WORLD PETROLEUM ABSTRACTS 


Summaries of the Most Important Articles as 


Published in the Oil Press of the World Dealing 


With Technical and Economic Aspects of the 


Petroleum Industry. 


GEOLOGY 


Origin of Petroleum—E. Berl, in PETROLEUM 
TECHNOLOGY, vol. 1 (1938), No. 2; Technical Publi- 
cation No. 920; 18 pages. 


The content of this paper is indicated by the 
author’s statement of what he expects to prove: 

We will show that cellulose and other carbohy- 
drates and similar products, like algin acids and 
pectic acids present in organic plant material such 
as seaweed and algae, can be transformed in the 
laboratory into asphaltlike materials under the 
conditions that may have prevailed during their 
formation in nature. We can prove that asphalts 
are the parent material of crude oil and that, through 
their transformation, aliphatic hydrocarbons as 
well as aromatic and hydroaromatic hydrocarbons 
can be formed. We will show that a simple way to 
form aromatic and naphthenic substances from 
aliphatic substances is the conversion of car- 
bohydrates by chemical influence and moderate 
heat. 

Reduced to essentials, the author's theory is that 
cellulose and other carbohydrates contained in 
vegetable matter that has been geologically buried 
in the vicinity of limestones, dolomites or other 
rocks of a mild alkaline nature, have been gradually 
decomposed to a point where they become a proto- 
product containing about 78 percent of carbon, 10 
percent of hydrogen and 10 percent of oxygen. This 
protoproduct is believed to be the parent material 
for asphalt and crude oil. In the course of its sub- 
sequent history the protoproduct is converted into a 
material free or nearly free of oxygen by the in- 
fluence of heat or by hydrogenation; both processes 
may Occur under natural geological conditions. 

To clinch his arguments the author describes some 
experimental work in which geological conditions 
were imitated. Starting with carbohydrates he made 
protoproducts from which he obtained material 
identical with natural mineral oil, asphalt, paraffine, 
aromatics, naphthenes and olefines. 


Future of the Geologist in the Petroleum 
Industry—H. B. Fuqua, in BULLETIN AMERICAN 
ASSOCIATION OF PETROLEUM GEOLOGISTS, vol. 22 
(1938), No. 5, pp. 517-523. 


During the 1929-32 depression the geological 
profession suffered greatly from loss of employment. 
This was unfortunate both from the standpoint of 
the men affected as well as the companies that could 
see no way to avail themselves further of the services 
of these trained specialists. To avoid recurrence of 
these distressing circumstances the geologists them- 
selves and the company executives should seriously 
consider what valuable assistance a petroleum 
geologist can render besides geologizing. For one 
thing, before an oil company lays off its geologists 
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it should be considered what assistance they could 
render to the production department. The operating 
personnel of this department is well able to handle 
mechanical, practical and economic details of pro- 
ducing oil and gas, and it is not to their discredit to 
state that they are not entirely qualified to handle 
the more scientific details on which the geologist 
can furnish valuable guidance, such as: 


1. The proper casing procedure to employ in 
order to protect potential shallow-water supplies 
for commercial and domestic use. 

2. The proper casing procedure to insure against 
gas blowouts with their consequent hazard, expense, 
and physical waste. 

3. The proper seating of the oil string in order to 
exclude all upper waters and any free gas which may 
be present above the oil pay. 

4. The proper cementing procedure to protect 
upper pays when the well is completed in a multiple- 
sand oil field. 

5. The analysis of waters in order to determine 
their source and suggestions as to their possible 
elimination. 

6. The interpretation of Schlumberger surveys 
in the light of geological knowledge. 

7. The depth to which wells may be drilled in 
order to penetrate a maximum of the pay section 
with minimum danger of encountering water. 

8. Scientific determination and recommendations 
on the method of artificial stimulation best adapted 
to wells where such procedure (shooting with 
nitroglycerine, acid treatment) is necessary. 

9. A detailed study of old producing wells or 
fields before abandonment. 


There is also a field for cooperation in geophysical 
work in legal problems, and in various other direc- 
tions. As long as there is work of this character to be 
done, failure to utilize the services of geologists may 
involve more loss than savings. 


GEOPHYSICS 


Recent Developments in Laboratory Orienta- 
tion of Cores by Their Magnetic Polarity— 
Edward D. Lynton, in GEopuysics, vol. 3 (1938), 
No. 2, pp. 122-129. 

In coring operations it is highly important to be 
able to determine exactly how the core was oriented 
in its natural position, especially as regards the dip 
of the formation. 

Research work over a period of ten years which 
includes the running of over one thousand well cores 
with many variables as well as synthetic cores built 
to determine certain facts has definitely demon- 
strated that cores with even slight polarity can have 


their direction of dip determined. To date, approxi- 
mately 60 percent to 70 percent of the cores can be 
worked, the remaining 40 percent to 30 percent 
being unworkable due to lack of bedding or polarity 
or the material consisting entirely of susceptible 
mineral grains. In view of the fact that a set of five 
cores from a well, within a vertical depth not ex- 
ceeding one hundred feet, is generally obtainable, 
it has been found that two and very often three 
cores give a sufficiently polarized curve for a correct 
determination of the direction of dip. 

Further research work is to be carried on especially 
with a view of determining the correct top and bot- 
tom of an unknown core. If this problem can be 
solved, one of the hazards of correct core orientation 
will be entirely eliminated. 

Experimental work on the problem has been 
carried on continuously by the Sperry-Sun Well 
Surveying Co. and the Standard Oil Co. of California. 


DRILLING 


Resume of Problems Relating to Edgewater 
Encroachment In Oil Sands—F. C. Miller and 
H. C. Miller in BUREAU OF MINES REPORT OF IN- 
VESTIGATIONS 3392, March, 1938. 

This paper attempts to point out the importance 
of controlling the rate and manner of movement of 
edgewater in reservoir sands as it affects oil-recovery 
efficiencies and production costs. 

The study suggests that further research of the 
conditions that affect the oil-recovery efficiency of 
an oil-water interface moving slowly through an oil 
sand would be of prime importance from the view- 
point of the operator. Doubtless, oil-recovery effi- 
ciencies that result from a slowly moving oil-water 
interface are a function of many variables. If these 
variables can be expressed in terms of velocity for 
the purpose of pointing out the optimum velocity of 
movement of the oil-water interface for a given set of 
reservoir conditions, they will have practical applica- 
tion to field operation. If the properties of the oil, 
edgewater, and reservoir formation are known, an 
optimum rate of water encroachment might be pre- 
dicted that could be maintained by applying back 
pressure on the producing strata or otherwise con- 
trolling the rate of fluid withdrawal from the 
reservoir. 

Discussion has been limited to sands filled with 
liquid—to reservoirs in which the pore spaces in the 
sand below the oil-water interface are filled with 
water and those above are filled with oil. This con- 
dition existed in fields such as East Texas, where the 
oil was understaturated with gas and at certain 
production rates moved through the sands toward 
wells by hydrostatic pressure and as a result of the 
expansion of the water in the extraneous part of the 
reservoir. Actually, in reservoirs exemplified by those 
of East Texas, the problem of more efficient oil re- 
covery becomes, in a large measure, a study that 
involves the flow of a slowly moving oil-water inter- 
face through the sands. The problem is much the 
same in fields where the reservoirs contain free gas 
if the sand immediately above the oil-water inter- 
face is filled with oil under a pressure higher than that 
of gas saturation. 

A different type of problem—one similar to that 
manifest in fields under secondary recovery by arti- 
ficial water drive—is presented if the sand above the 
edgewater line or gas and oil-water interface is filled 
with a mixture of oil and gas. This condition exists 
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n reservoirs where oil and gas are produced from 
wells at such rates that reservoir pressures have de- 
creased to less than the pressure at which gas re- 
mains in solution in the oil. Probably all commercial 
(economic) rates of withdrawal of oil and gas from 
reservoirs result in some decline in reservoir pressure. 
The production of oil and gas in volumes that greatly 
exceed the volume replacement by water and the 
consequent excessive lowering of reservoir pressures, 
however, are not conducive to efficient recovery of 
oil and gas, and such practices should be condemned. 


Reduction of Drilling Time—T. P. Sanders, in 
OIL AND GAS JOURNAL, vol. 37 (1938), No. 3, pp. 
44-46, 


The San Joaquin valley in California has seven 
deep pools in the development stage, numerous 
deep wildcats and the world’s deepest well. While 
the methods employed in drilling these deep wells 
have not yet crystallized in a generally recognized 
uniform or standard practice, they are all char- 
acterized by a marked reduction in drilling time. 

In the Ten Section field, where it seems that a 
hundred 8,200 ft. wells will ultimately have to be 
drilled, the drilling of the discovery well occupied 
five months. Other early wells required 70 days, and 
the latest one 38 days. In the Rio Bravo field, where 
they use 175 ft. derricks, one well reached a depth of 
9,887 feet in 30 days, including time spent in cement- 
ing surface casing, and there were times when a 
‘Joint’ was put down in six minutes. 

This higher speed of drilling is due in part to 
greater weight on the bit and faster rotating speeds. 
Formerly the drillers held the weight on the bit to a 
minimum to avoid crooked holes. The most recent 
practice is to concentrate the weight directly above 
the bit by loading it with lead sleeves, the drill pipe 
above this point being kept in tension; hence there 
is no bending of the drill pipe to misguide the bit. 
However, some care is still necessary to prevent 
crooked holes, and vertical tests are frequently made 
to assure that the well is within one degree of 
vertical. 

A notable change is the greatly increased -drill-pipe 
rotation. In the Ten Section field speeds of 250 to 
300 r.p.m. are maintained during much of the drill- 
ing; in the Rio Bravo field 400 r.p.m. is not uncom- 
mon. In the former field drag bits are used to 7,000 
feet and rock bits the rest of the way; in the latter 
field rock bits are used all the way. 

Some of the reduction in drilling time may be due 
to smaller hole sizes. Moving time is reduced by 
having a derrick and pits ready at a new location, so 
that elapsed time between bringing in one well and 
spudding another may be as little as 50 hours. The 
176 ft. Rio Bravo derricks are obvious time savers. 


Well Drilled with Power Unit on Bottom— 
C. C. Sharpenberg, PETROLEUM WoRLD, May, 1938, 
p. 63. 

A 4,000 ft. well has been drilled in California 
(Emery No. 65 of the Standard Oil Co., California), 
(West Coyote field Orange County) by a new method 
using a device known as the Sharpenberg turbo drill. 
It is a turbine or hydraulic motor, deriving its power 
from the energy imparted to the drilling fluid by the 
pumps. The drilling bit is screwed directly into the 
lower end of the turbo drill and is rotated thereby. 
As shown in the accompanying sketch, alternate 
rotors are keyed to the central shaft, the direction 
of the mud being reversed by the intervening guides 
which are keyed to the stationary outer shell. Each 
stage develops about 314 horsepower at 700 gpm. 

The unit used in drilling Emery No. 65 is nine 
inches in diameter and 25 feet long and develops 
75, horsepower when running at full load. It rotates 
bits as large as 18 inches in diameter at a steady 
speed of 600 rpm., a speed three times as fast as bits 
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of this size are run by rotary. Conventional rotary 
equipment is used with the turbo drill, but not in the 
conventional manner. The hoisting engine is idle 
and there is no sound heard in the rig excepting the 
exhaust of the pumps and the hum of the mud 
screens. The only evidence that hole is being made 
is steady disappearance of the kelly and the un- 
wrapping of the cable from the drum. Occasionally 
the rotary table turns slowly backward as the power 
required by the bit becomes excessive. Because of 
the high speed, the weight carried on the bit is 
usually less than one-half the weight for rotary and a 
remarkable straight and clean hole is the result. 

In Emery No. 65, 1334-inch casing was cemented 
at 3,150 feet in 18-inch hole, and 85-inch casing was 
cemented at 3,900 feet in 1214-inch hole. Rock bits 
were used exclusively and the entire 4,000 feet of hole 
was made and cased in less than a month. 


OIL WELL OPERATION 


Pressure Maintenance—E. O. Bennett, before 
AMERICAN PETROLEUM INSTITUTE, Wichita Meeting, 
May, 1938. 


Pressure maintenance is defined as the practice of 
returning gas from flush production to the formation 
for the purpose of keeping reservoir pressure and 
energy as near initial conditions as possible. It is 
distinguished from repressuring, which is the return 
of gas to producing formations which are partly 
depleted and from which both pressure and energy 
have been taken. Pressure-maintenance operations 
are of extreme economic value in connection with 
high-pressure oil-producing zones where the liquid 
produced is oil or distillate. The ‘so-called’ dis- 
tillate is generally held in the formation as gas, and 
recovered as a liquid by condensation and by a 
change of the physical conditions of temperature and 
pressure. 

Today pressure maintenance is one of the most 
discussed but least practiced of any type of operation 
in the oil industry. Its economic worth although 
proven, is admitted by only a small percentage of 
operators. The reluctance of many oil producers, 
with competent engineering staffs, to take advantage 
of proven recovery methods involving pressure 
maintenance is not easily understood. That “pressure 
maintenance is a controversial subject, not proven” 
is the reason many operators give for not considering 
it. 

While some take this stand, other more progressive 
operators and producers are greatly adding to their 
reserves and economic gain by saving the energy 
normally lost. A study of some of the successful 
existing projects should be beneficial to those who 
are yet dubious. The number of projects involving 
repressuring of old fields is limited. The number in 
which pressure maintenance of flush high-pressure 
production is carried on is even less. 

The author discusses several fields where pressure 
maintenance has been established. One of these is 
the Cook Ranch Field (Texas); the accompanying 
diagram shows three stages of reservoir decline in 
this field. The Cook Ranch field is cited as one of the 
best existing examples of conservation in connection 
with oil recovery, and the owners and operators 
have been well repaid. 


Practical Dynamometer Tests—H. N. Marsh 
& E. V. Watts, before AMERICAN PETROLEUM IN- 
STITUTE, Witchita Meeting, May, 1938. 

The dynamometer is essentially a device for deter- 
mining the load on the polished rod as a function of 
polished-rod position. There are two general forms: 
1, the strain gage type, with several modifications; 
and, 2, the diaphragm hydraulic type. 





used for a 
number of years and excellent papers have been 
published on special applications, little has been 
published concerning everyday uses and value. 
This paper is of textbook nature—showing the place 


While dynamometers have been 


of the dynamometer in well-testing problems, 
listing the principal types, presenting data on the 
accuracy of the hydraulic type, outlining uses of 
dynamometer data, and describing field and office 
procedure. Examples are included, and beneficial 
results cited. 

Fifteen years’ experience has shown that an ag- 
gressive policy of dynamometer testing is well worth- 
while. Such a policy consists of testing every well as 
soon as practicable after it has been put to pumping, 
and again whenever there is any reason to suspect 
that conditions have changed. Nearly every such 
test, if properly conducted and interpreted, should 
lead at least to minor improvements, and a sub- 
stantial percentage of tests will lead to very im- 
portant improvements. Benefits include both in- 
creases of production and reduced operating cost 
through elimination of troubles. 

Far from being a cure-all, the dynamometer dces 
not give results which are always conclusive. Further 
tests with the other instruments are not to be dis- 
couraged. Such supplementary study may be cen- 
tered on a problem well, or used as a periodic check 
on deductions from surface data. 


Some Applications of Metering in Oilfield 
Operations—D. Comins, in JOUR. INST. PETRO- 
LEUM TECHNOLOGISTS, vol. 24 (1938) No. 173, pp. 
140-157. 

Owing to the trend towards primary processing of 
crude production on site, oilfields with their topping 
plants, stabilization plants or gasoline-recovery 
plants are tending to resemble refineries. Examples 
are quoted. 

A special technique is, however, necessary in 
measurement—in the broader sense of me tering—of 
live crude production; i.e. of crude conta ining dis- 
solved gas under pressure, with or without the free 
gas associated with it at the pressure of measure- 
ment. Comparatively little having been published 
on these specialized applications of metering, the 
body of the paper is a description of these as practised 
on the Iranian fields. 

Points of emphasis are a detailed statement of 
apparatus and technique of the portable tank and 
gas bags method of estimating production and an 
outline of principles and operation of multistage 
gas separation and of the role of metering in assess- 
ing the results achieved. 

The two gas bags used for measuring gas/oil 
ratios are of about 750 cu. ft. capacity each when 
inflated a reasonable amount (about 2 ft. to 2 ft. 6 in. 
in the middle) are made of flax canvas 21 oz. to the 
square yard, double compromium proofed, was 
finish. When new, each bag is treated with about 20 
gal. of No. 340 lubricating oil and the upper face 
of each bag is treated with about seven gallons 
(one drum) after each job, the faces being reversed 
each time. When soaked, the bags weigh about half 
a ton each and roll up for transport into bundles 
about five ft. long by three ft. diameter. They are 
protected from being holed by lying on tarpaulin 
sheets about 30 ft. by 30 ft., the ground beneath the 
sheets being carefully cleared of stones. The work- 
men are only allowed to walk on the bags in bare 
feet. Loops are provided on the bags for weighting 
them down with pipe on the windward side. 

A test consists in switching the flow of the well 
into a calibrated tank which is mounted on a truck; 
here the amount of oil flowing in a certain time ts 
measured. The gas which has accumulated in the 
bags is then allowed to escape through a meter. 
The method is accurate within one percent, and 
has the advantage of being portable. 
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NATURAL GAS 


Chlorination of Cooling Waters—N. C. Estes, 
in REFINER, vol. 17 (1938), No. 5, pp. 191-197, 

The efficiency of any and all systems of heat ex- 
change depends on the degree of facility with which 
heat passes from the warm object to the cold object. 
In the case of a heat exchange apparatus that 
employs water as the cooling medium any deposits 
that may form on walls of the tubes in which the 
water is circulating will obstruct the transmission of 
heat and lower the efficiency of the apparatus. 

One kind of fouling to which water tubes are 
subject is an accumulation of organic growths con- 
sisting of algae and bacteria of the most varied 
kinds. How such accumulations may affect the 
economics of particular phases of the oil industry is 
illustrated by the case of a natural gasoline re- 
finery. In this plant the cooling tower system had 
an average 12 deg. approach to wet-bulb tempera- 
ture, and high year-round relative humidities. Heat 
exchangers were originally over-designed for cooling 
surface, but an increased production schedule re- 
quired maximum heat transfer at close to the limit 
of original design. The absorption tower produced 
a terminal temperature difference of 12 deg. due 
to slime at the end of one week after manual clean- 
ing. Immediately after manual cleaning the terminal 
temperature difference was three degrees. Gas was 
sold under definite guarantee as to residual gasoline 
content and could not be met at temperature dif- 
ferences over six degrees. The owners were faced 
with the necessity of constructing an additional 
plant in order to meet the guarantee. 

Instead, arrangements were made to treat the 
cooling water with chlorine, using equipment and 
methods long familiar in the treatment of city 
water supplies. 

Chlorination brought terminal temperature dif- 
ferences from 12 deg. to two degrees after two weeks 
and maintained thereafter a delivery of gas to 
purchaser well within guarantee. Daily chlorine 
cost in winter months was 20 cents and during the 
summer approximately 40 cents. The capital in- 
vestment of $1,200 was written off in three months. 

The author cites other cases from the petroleum 
industry and describes the methods of applying 
chlorine for this purpose. 


Combination Gas Dehydration and Desul- 
phurization Plant—I. S. Bacon, before AMERI- 
CAN GAS ASSOCIATION, New Orleans Meeting, May, 
1938. 


A natural gas company in Kansas was taking gas 
from fields that originally yielded sweet gas; later 
on many of the wells became sour. It was therefore 
necessary to install a desulphurization plant. Also, 
as the gas was being transmitted as far north as 
Minnesota, it was necessary to dehydrate the gas to 
escape pipeline freezes. To install one plant for 
desulphurizing and another for dehydration, using 
known processes and materials in each would have 
been easy—but costly. 

The problem therefore arose of designing a plant 
that would both desulphurize and dehydrate in one 
operation. 

After considerable study and experimentation it 
was decided to use a mixture of diethylene glycol and 
monoethanolamine as the treating fluid. The 
diethylene glycol is the hygroscopic agent for ab- 
sorbing water and the monoethanolamine is the 
agent for absorbing hydrogen sulphide (and carbon 
dioxide). The sour gas is bubbled through the 
treating solution and the latter is regenerated by 
heat and returned to the cycle. Curiously enough, 
no refluxing is necessary to keep down losses of 
glycol and amine in the reboilers, and the success 
of the new process is largely attributed to this factor. 
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The results actually obtained have exceeded 
expectations. 

It was estimated, prior to plant operation, that 
the treated gas would have a dew-point of 30-40 deg. 
F., and would contain about 0.7-0.8 grains of hydro- 
gen sulphide per 100 cubic feet. The dew-point of 
the treated gas has been determined as averaging 
about 0 deg. F. and the hydrogen sulphide content 
of gas has consistently been less than 0.2 grains per 
cubic feet, even though the hydrogen sulphide 
content of the raw gas has run as high as 50 grains 
per 100 cubic feet. Operating data covering the first 
four months show that 1,934,000,000 cubic feet of 
gas have been treated with a total glycol loss of 190 
gallons, and a total amine loss of 30 gallons. On this 
basis, the cost of chemicals consumed per thousand 
cubic feet of gas treated is roughly a quarter of a 
mill. Steam and cooling water consumption are both 
lower than were anticipated, due to the elimination 
of reflux from the reactivation still. Power consump- 
tion also is low, as the solution rates do not exceed 
25 gallons per minute on this plant. No operating 
difficulties have arisen to date, and there has been 
no evidence of excessive plant corrosion, or of gum 
deposits on the heating surfaces. Overall treating 
costs are largely affected by the actual life of the 
plant, and by the load factor at which the plant 
operates. Royalty payments must also be considered 
in this connection, as basic patents are held by 
Girdler Corp. on the use of amines for desulphuriza- 
tion of gas. Estimates at present indicate that the 
total treating cost in this particular plant, including 
depreciation, corrosion allowance, and maintenance, 
will be about 1.5 cents per thousand cubic feet with 
an average annual load factor of 20 percent of plant 
capacity. 


REFINING 


Sludge and Sludge Formation in Cracked 
Residues—J. Voskuil and I. Robu, in JOURNAL 
INSTITUTION PETROLEUM TECHNOLOGISTS, vol. 24 
(1938), No. 174, pp. 181-206. 

Several cracked residues from different base 
materials, and cracked under varying conditions, 
were microscopically examined. It was found that 
the microscopic images varied widely. Some were 
almost homogeneous even with dark ground il- 
lumination, like the straight-run residues, and others 
contained very many inhomogeneities (sludge). 

The difference between a cracked and uncracked 
residue, or the ability of the cracking process to 
liberate sludge under certain conditions, is presum- 
ably due to several factors: 

(a) There will be progressive dehydrogenation 
and condensation of existing asphaltenes, making 
them more condensed. This chemical change and 
perhaps physical increase in molecular dimensions 
decrease their solubility. 

(b) There is an increase in the quantity of as- 
phaltenes, new asphaltenes being formed at the 
expense of the less dehydrogenated hydrocarbons. 

(c) An alteration takes place in the medium. On 
the one hand, less dehydrogenated products, which 
act as stabilizers, are converted inso asphaltenes, 
and, on che other hand, aromatic molecules with 
side-chains undergo fissure, producing a more 
aliphatic medium of higher flocculating tendency. 

As it is in most cases impossible (owing, for in- 
stance, to viscosity) to determine directly the quan- 
tity of sludge in residues and in mixtures of residues 
with gas oil, an indirect method was evolved. This 
method consists in determining the quantities of 
precipitate formed in a residue with various quanti- 
ties of a precipitant hydrocarbon (e.g. 60/80 gaso- 
line, mixtures of gasoline and benzene). If the per- 


centages of precipitate are plotted on a graph as a 
function of the quantity of precipitant hydrocarbon, 
and the resultant curve is extrapolated on the graph 
or with the aid of an empirical formula, to a dilu- 
tion of the hydrocarbon of zero, the quantity of 
sludge in the residue is found. 

The occurrence of heater sludge in the preheaters 
of oil burners when using cracked residues as fuel 
components is discussed. It was found that the 
conversion of sludge into heater sludge depends on 
the medium. If the medium contains too few ma- 
terials that have a stabilizing effect on the sludge, 
the latter is converted into heater sludge. Oxygen 
plays an important part in this respect. 


Anti-Knock Requirements of Automobiles— 
R. J. Greenshields, L. E. Hebl, and T. B. Rendel, 
before AMERICAN PETROLEUM INSTITUTE, Wichita 
meeting, May, 1938. 


The authors analyze results that have been ob- 
tained on more than 500 cars during the past six 
years, including three sets of C.F.R. tests and data 
of the Automotive Survey Committee. 

Measurements of anti-knock requirements of 
individual cars are so subject to accidental varia- 
tions that the entire distribution curve of octane 
requirement vs. percentage of cars must be con- 
sidered. There has been little change in anti-knock 
requirements since 1932; about 10 percent of the 
cars require 78 octane number or higher, 60 percent 
require 70 octane number or less, and about 30 
percent will not knock on a 65-octane-number gaso- 
line. No consistent effect of atmospheric tempera- 
ture was found, but cars which were adjusted to 
standard spark timing required fuels four octane 
numbers higher than those not so adjusted. 

The high compression ratio required for good 
part-throttle economy causes knock at full throttle 
and low speed; so the spark must be retarded, de- 
pending on the octane number of fuels available. 
There is thus no actual octane requirement at full 
throttle, and the octane requirement of cars is on 
the average the same as the octane number of the 
fuels normally available. On retarding the spark, 
the octane requirement decreases rapidly, while the 
power output decreases slightly—and then only 
at low speed. Undue emphasis has been placed on 
octane requirement at full throttle while, actually, 
the requirement at part throttle is of greater 
importance. 


Application of Automatic Control to Re- 
finery Process Operations—S. W. Adey, in 
JOUR. INST. PETROLEUM TECHNOLOGISTS, vol. 24 
(1938), No. 173, pp. 125-139. 


This paper describes the more important types of 
process control instruments: gas-pressure controllers, 
liquid-level controllers, temperature controllers, 
flow meters and flow controllers, etc., and their 
underlying principles. 

Many of these instruments have been in use for a 
long time, but an approach to perfection in their 
design and use has only been approximated in recent 
times. One of the chief inconveniences of automatic 
control instruments has been their time lag; a meas- 
urable time may elapse between the moment when 
a controller attempts to correct an out-of-balance 
condition and the moment when the measuring in- 
strument can record the correction effected; in other 
words there may be more or less wide swings around 
a normal or desired condition. This is undesirable 
in many, if not most, refinery operations; for example 
a fluctuating rate of feed in a pipe still means a 
fluctuating outlet temperature, which is undesirable. 
Modern control instruments are now available that 
achieve two much desired results: stabilization of a 
given process operation by a more speedy reaction 
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to changing conditions; and automatic re-set to 
conform to fluctuations in throughput. It is hard to 
say which is the more important, but good resetting 
is certainly welcome. The effect of stabilizing and 
automatic re-set features in modern instruments has 
been almost revolutionary in refinery work, partic- 
ularly in labor saving. 

However, the effect of automatic control on safety 
must always be considered, and it should not, at the 
present stage of development, be installed to such 
an extent as to reduce the labor available to deal with 
an emergency below a reasonable minimum. In this 
connection it must be borne in mind that automatic 
operation tends to reduce the familiarity of the plant 
attendants with the functioning of the unit. In an 
emergency, operators on a mechanically-controlled 
unit cannot be expected to act so quickly as if they 
had been controlling conditions themselves from 
day to day. The author has found first-class firemen 
on a cracking unit incapable of firing accurately by 
hand six months after automatic furnace tempera- 
ture control had been installed. Against all this it 
must be conceded that centralized control in a single 
control house enables a really experienced operator 
to notice out-of-balance conditions more quickly, 
and renders him much more effective in an emerg- 
ency unless the instruments themselves fail. A sound 
electrical supply and an auxiliary air system intelli- 
gently connected in render this latter contingency 
very remote, as experience has shown. 


ASPHALT AND TAR 


Flow in Asphalts—R. N. Traxler and L. R 
Moffatt, in IND. ENG. CHEM., Analyt. ed., vol. 10 
(1938), No. 4, pp. 188-191. 


The authors, working in the laboratories of the 
Barber Company, find that the method of successive 
penetrations and modified by Rhodes and Volk- 
mann for the evaluation of the flow properties of 
asphalt is not exactly what it has been supposed 
to be. 

With most of the essentially viscous asphalts 
studied, the plot of the rate of shear versus shearing 
stress showed a negative intercept on the shearing 
stress axis; thus, the test as used is not a sound 
rheological method. Changes in technic were found 
to influence the rheological diagrams obtained with 
non-Newtonian but not with viscous asphalts. It 
was found that the flow was not laminar and that 
only a portion of the penetrated length of the 
needle was wetted by the liquid. 

The consistencies of all asphalts increase with 
time; the rate and extent of age-hardening of any 
asphalt vary with its source and method of process- 
ing. Studies made with the falling coaxial cylinder 
viscometer have shown that the consistency in- 
creases at first because of the development of a 
reversible (thixotropic) structure which is com- 
plicated later by the appearance of permanent 
hardening. 

Since the method of successive penetrations 
subjects the asphalt to higher rates of shear and 
shearing stresses than does the above-mentioned 
viscometer, it was thought that the unstable re- 
versible portion of the time-hardening phenomenon 
might not be detected by the penetration method. A 
number of different asphalts have been investigated 
by the method of successive penetrations. The con- 
sistencies were found to increase with time at the 
higher rates of shear just as with the viscometers in 
which the rates of shear were much lower. Thus, 
the method seems to be useful in studies which 
require that a large number of samples be set 
aside for long periods of time in the containers in 
which they will later be tested. 
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Identification and Properties of Straight- 
Run and Cracked Residua—A. H. Batchelder 
and H. B. Wellman, before AMERICAN PETROLEUM 
INSTITUTE, Wichita meeting, May, 1938. 


Essential differences in the composition and be- 
havior of cracked and straight-run tars and asphalts 
made advisable the development of a quantitative 
analytical procedure for their determination. The 
conventional tests and inspections are unsatisfactory 
for this purpose. Spot tests, which have been used 
to determine the presence of cracked residua in 
fuels and asphalts, are necessarily qualitative, 
usually hyper-sensitive, and frequently misleading 
because of the presence in some crudes of traces of 
asphaltenes insoluble in mineral spirits. 

A method which enables clear-cut differentiation 
of straight-run and cracked asphaltenes is described. 

This method is based on the use of cyclohexane 
as a solvent. The difference between the cyclo- 
hexane- and the benzol-insoluble contents of straight 
run stocks is essentially zero. The percent cyclohex- 
ane-insoluble (that is, cyclohexane-insoluble less 
benzol-insoluble) can, therefore, be used as an index 
of the content of asphaltenes heavier than those 
found in straight-run residua. 


Qualitative Investigation of Asphalt and 
Tar Pitches—Fritz Neuber, in PETROLEUM, vol. 
34 (1938) No. 17, pp. 1-3. 


A large number of qualitative tests for asphalt, 
tars and similar substances, are known, but there 
are few that will serve for separating the various 
substances found in asphalts and practically none 
that can be used with very small quantities such 
as sometimes involved in legal cases or trade 
disputes. 

The author has evolved a test that may be of good 
use under certain circumstances: about 0.5 gr. of 
bitumen is dissolved in 10 cc. of carbon tetrachloride. 
A drop of the solution is placed by means of a pipette 
on a filter paper. After the solvent has completely 
evaporated (in the shade at a low temperature) the 
dry stain is cut out with a scissors and laid on another 
filter paper. Then, from a capillary tube several 
successive drops of isopropyl alcohol are placed in 
the center of the stain and the bottom of the paper 
is slightly warmed. The materials that are dissolved 
out of petroleum pitch by isopropyl consists of 
paraffin hydrocarbons that appear blue to green in 
ultraviolet light; in the case of tar pitches or mix- 
tures containing tar the predominant color is yellow 
to orange and brown. 

The residue of the original stain is transferred to 
another paper and extracted with acetone to re- 
move the hard resins. Here again petroleum and 
tar pitches can be distinguished by their appearance 
in ultraviolet light. The same process is continued 
with petroleum ether and carbon bisulphide in 
succession, and characteristic colors are noted. 

This test appears to be a nearly infallible means 
of determining whether asphalt mixtures have been 
compounded according to specifications, because 
variations in the compounding formula have dis- 
tinct effects on the colors produced. 


Effect of Sulphur Upon Some of the Proper- 
ties of Asphalts—Isaac Bencowitz and E. S. 
Boe, before AM. SOC. TESTING MATERIALS, Atlantic 
City meeting, June, 1938. 


Sulphur frequently has been associated with 
asphalts in its manufacture and in some of its uses. 
In all of these suggested processes, sulphur and 
asphalts are heated at high temperatures, at which 
a chemical reaction takes place with the liberation 
of hydrogen sulphide. 

In this paper the properties of mixtures prepared 
at 300 deg. F., without the liberation of hydrogen 


sulphide, are discussed. It is shown that the ring- 
and-ball softening point of mixtures containing 
sulphur does not increase as much as that of asphalts 
without sulphur after 18 mos. exposure under ac- 
celerated weathering. The penetration of sulphur- 
containing mixtures is much higher, but decreases 
more rapidly on aging. On remelting the original 
penetration is restored. Aggregate mixtures con- 
taining sulphur and asphalt exhibit a higher maxi- 
mum stability at 140 deg. F. without a correspond- 
ing increase in the brittleness at 25 to 39 deg. F. 


PHYSICS 


Comparative Testing of Motor Fuels by 
Engine and Laboratory Methods—Kessler, in 
OEL UND KOHLE, vol. 14 (1938), No. 17, pp. 341-350. 


Octane number is generally employed for evaluat- 
ing the fuel value of vaporizable motor fuels, the 
cetene number for Diesel fuels. For this determina- 
tion (at least as regards the octane number) the 
CFR motor, developed in America, has acquired 
international importance. 

From the German point of view, it is unbearable 
that Germans must depend permanently on for- 
eigners for both the testing method and the testing 
engine. Aside from reasons of patriotic pride, the 
difficult exchange situation has made it necessary 
to bend every energy toward providing a German 
testing engine and a German testing method. There- 
fore the committees for fuel and lubricants in the 
Prussian communications and railroad departments 
organized, in 1936, a large scale research on all 
known or conceivable methods of evaluating power 
fuels and the apparatus therefor. The work was co- 
operatively carried out by various government de- 
partments and industrial concerns, and the available 
methods were tested on each of a wide assortment 
of currently produced fuels. The results are set forth 
in the tables and graphs accompanying this report. 

Out of this large study the committees emerge 
with a recommendation that the Vario engine de- 
veloped by the I. G.-Farben-industrie be accepted 
as the German test engine for volatile motor fuels. 
This engine is built by the Daimler-Benz A.G, of 
Mannheim. 
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The choice of the Vario motor is indicated by the 
fact that, on the average, it gives slightly more 
consistent results, ie., a smaller range of error, 
than the CFR engine. The comparison will be seen 
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from the accompanying graphs, wherein octane 
number is plotted against different fuels. The heavy 
middle line is the curve of average results and the 
cross-hached areas indicate the range of variation. 
The committees refrain from making any recom- 
mendation of a testing engine for Diesel fuels 
because none of the available types gave satisfactory 
results, but they are studying the matter further. 


RESEARCH 


Shifts in Kerosene Consumption—H. Stanley 
Norman, in OIL AND GAS JOURNAL, vol. 37 (1938) 
No. 4, pp. 27-30. 

A prominent characteristic of the contemporary 
kerosene market is that this petroleum product is 
losing its former place and is finding new ones, 
although perhaps it will never entirely regain its 
former position in the illuminating field. Loss of the 
illuminating market was practically complete in the 
United States several years ago, and it is gradually 
declining even in the isolated, less thickly populated 
sections of the world. 

However, the vanishing demand for kerosene as an 
illuminant is being replaced by a demand for kero- 
sene as a fuel for heating and cooking purposes, and 
this demand promises to become considerable. It 
will be helped along by Federal loans, grants and 
subsidies to the rural population, and even the 
workers in mill towns are finding economies in the 
demostic use of kerosene. The increasing use of 
kerosene as a tractor fuel has contributed something 
to the increased demand. 

The result was that in 1937 the petroleum industry 
was called on to produce 65,308,000 bbls. of kerosene, 
which practically coincides with the previous peak 
reached in 1926. According to the Bureau of Mines, 
production in the first three months of 1938 was 
running 8.5 percent over the corresponding period 
of last year, and it may be that this year will set a 
new peak. 

Not a little credit for the upswing in kerosene 
consumption should be given to the manufacturers of 
household appliances and agricultural machinery 
which call for the use of kerosene. The number and 
variety of such appliances are great, and in propor- 
tion as they are improved and multiplied the petro- 
leum industry stands only to gain. Another favor- 
able factor is the extension of road building in 
various parts of the world. But perhaps the most 
influential factor is the lowering of the price which 
began in 1926 and has now reached 434 to 5% cents 
in tank wagons. Further, the quality of the product 
and its packaging have improved. If the present 
rates of consumption and export are maintained, 
total requirements for 1938 will be approximately 
69.285,000 bbls. 


Consequences of Close Spacing—E. A. Ste- 
phenson, before AMERICAN PETROLEUM INSTITUTE, 
Wichita meeting, May, 1938. 


With special reference to conditions in Kansas, the 
author points out both the evils of close spacing and 
the benefits to be had from wider spacing. The idea 
that oil wells should be closely spaced is fallacious 
in many particulars. In the first place it is argued 
that “every one else has always drilled closely.” 
Another idea is that the more wells in a given lease 
the greater the amount of oil drained from adjacent 
territory and hence owners of oil land must drill 
in self defense. 

The rules that have been evolved for the control 
of petroleum production have aggravated the 
tendency to excessive drilling. Where proration is 
enforced there is an incentive to closer spacing, 
because higher allowables are obtained per lease, and 
this incentive is reinforced by the system of allocat- 
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ing production by “potentials.” Of course, the 
greater the number of wells and the higher the 
potentials the smaller must be the average allocation, 
so that the whole business revolves in a vicious 
cycle. 

On the other hand, all accumulated experience 
shows that capital expenditure for wide spacing will 
be much less per acre developed, and will be ap- 
proximately 50 percent of the present cost on the 
basis of one well to 15 or 20 acres. The fixed charges 
will naturally be less. The daily allowance per well 
will be greater as soon as the wells now completed 
have declined sufficiently. Operating costs both gross 
and per bbl. will be less. Dissipation of reservoir 
energy will be reduced. The volume of salt water to 
be handled should diminish. Recovery per acre will 
at least be no smaller than with closer spacing. 
Moreover, part of the funds now used for drilling 
unnecessary wells will be available for necessary 
wildcatting and discovery of new pools. 

One important question is what to do about the 
man with a small lot in a developing o81 field. Shall 
he not have an opportunity to share in the oil 
industry? He will share in a greater measure if his 
lot is included in a sound spacing unit. 


CHEMISTRY 


Studies on the Synthesis of Isopropyl Ether— 
Massaharu Katuno, in JOURNAL SOCIETY CHEMICAL 
INDUSTRY OF JAPAN, vol. 41 (1938) No. 3, (Supple- 
mental binding), pp. 75B-83B. 


Isopropyl ether has become a chemical of con- 
siderable interest to the petroleum industry for two 
main reasons: it is a good blending agent for high oc- 
tane number gasoline and itsraw material (propylene) 
can be obtained in abundance from refinery gases. 
The most obvious method of converting propylene 
into isopropyl ether is to treat the gas with sul- 
phuric acid, employing the same reaction that is 
used to convert ethylene into ordinary ethyl ether. 
This process involves two steps: using sulphuric acid 
to add water to propylene to form isopropyl] al- 
cohol, which by further treatment with the acid is 
converted into isopropyl ether. 

However, the yield as reported in the available 
literature is low, seldom exceeding 40 percent. In an 
effort to improve the yield the author made ex- 
tensive laboratory studies using various concentra- 
tions of sulphuric acid at different temperatures, 
with and without stirring, with and without pumice, 
etc. He also used phosphoric acid as the catalytic 
agent, but only in one case could the yield be raised 
as high as 55 percent. The best results were obtained 
without stirring the reaction mixture and keeping 
the temperature at about 100 deg. C. 


Influence of Nitric Acid on the Ageing of 
Lubricating Oil in Internal Combustion En- 
gines—Curt Ehlers, in MOTORENBETRIEB AND 
MASCHINEN-SCHMIERUNG, vol. 11 (1938) No. 5, 
pp. 2-3, (Petroleum, vol. 34 (1938), No. 19). 


Traces of nitric acid have often been found in the 
residues, carbon and gums that accumulate in 
internal combustion engines. This acid is evidently 
derived from nitrous gases produced by electrically 
sparking the air-gasoline mixture while the engine is 
running. Most of the nitric acid is found in the gums 
and residue and but little in the oil itself. The 
question is raised: does the acid react directly on 
the metal of the engine parts, producing metal salts 
that increase friction and contaminate the oil; or 
does it directly act on the oil, thus rendering it 
impure? 

The matter was studied by means of ageing tests 
on four auto oils of different characters. On one set of 


samples the ageing test was made in the usual man- 
ner by blowing moist oxygen through the hot oil; 
on another set of samples the same test was made 
with addition of a small quantity of nitrous fumes 
to the oxygen. 

On comparing the results it was seen that the oils 
exposed to nitrous fumes were darker in color and 
deposited a coke-like sediment insoluble in benzine, 
whereas in the other case all alteration products re- 
mained in solution in the oil. 

From this it is evident that laboratory tests on 
oils will not agree with engine results if nitrous fumes 
have been produced in the engine and have come 
into contact with water in the crank case. Hence the 
residue in the crank case should always be examined 
for the presence of nitric acid. If this acid is found 
the formation of residue is not necessarily due to 
original poor quality of the oil. 


Determining the Conradson Carbon Number 
of Oils in an Electric Oven—K. Schroeder, in 
OEL & KOHLE, vol. 14 (1938), No. 19, pp. 396-397. 

The Swedish Standards 
mitted a proposed modification of the Conradson 
test which has been put on the agenda of the Inter- 
national Federation of National Standards Associa- 
tions (ISA). The proposed method seeks a more 
accurate control of the temperature and for this 
purpose makes use of an electrically heated oven, 
arranged as shown in the accompanying sketch. The 
crucible, A, is of the ordinary Conradson form, which 
is placed within a sheet iron cup which in turn is 
placed within a larger sheet iron receptacle R filled 
with Kieselguhr. A current of 110 volts is used. In 
operation the oven is heated with the full force of 
the current to 440 deg. 450 deg. C. The current is 
then reduced to 90 volts by throwing in a resistance, 
the crucible is set in and the chimney B is put in 
place. The temperature drops to about 420 deg. C. 
but in about 20 minutes rises again to 470 deg. C. 
After a total elapsed time of 50 minutes the opera- 
tion is finished. Temperatures are observed by 
means of a thermometer placed in the opening D. 
The Conradson numbers obtained on a series of 
oils show very good agreement. 

The heating element consists of 4.8 meters of 
nickelchrome ribbon 1.5 x 0.1 millimeters; 1.8 
meters of this length is arranged under the bottom 
of the oven space, the rest around the sides. 


Commission has sub- 


USE 


Improvements in Lubricants Used in Diesel 
Engines—U. B. Bray, C. C. Moore, Jr., and D. R. 
Merrill, before SOCIETY OF AUTOMOTIVE ENGINEERS, 
White Sulphur Springs meeting, June, 1938. 


Four outstanding lubricating difficulties have 
been experienced with modern medium and high 
speed diesel engines lubric>ted with straight min- 
eral oils; namely ring sticking, scratching or scuffi- 
ing, excessive wear, and bearing failures. 

The immediate cause of ring sticking is the ac- 
cumulation of sufficient cementitious material in 
the ring clearances to hold the ring stationary, and 
prevent the movement necessary for the ring to 
follow the cylinder wall. 

The scratching phenomenon appears to con- 
sist of the tearing away of metal particles first from 
the rings, next from the cylinder walls, and finally, 
from the piston skirt. The damage probably starts 
at some small area, giving first a piston ring rough- 
ened over only a short distance and a certain 
amount of iron particles in the lubricating oil film 
on the cylinder wall and the upper portion of the 
ring belt. With rotation of the ring, the cylinder 
wall surface becomes scratched, and simultaneously 

(Continued on page 6S) 
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An amazing new 


LINER HANGER 


that works 
AUTOMATICALLY! 


The Security Hook Collar Liner Hanger 
is radically different from any liner 
hanger you ever saw before... 

@ It sets automatically without 
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@ It has no slips to jam or freeze in 
the casing. 

@ It positively cannot be set too 
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@ It won't slip down the casing un- 
der the heaviest liner loads. 

@ It releases with only a straight 
pull. 

e@It is available in steel or 
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It's amazingly simple, absolutely fool- 
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and is field-proven in hundreds of 
installations. 
Write today for illustrated bulletin giving 
full details! 


SECURITY ENGINEERING CO., INC. 


WHITTIER, CALIFORNIA 


Export: Security Engineering Co., Inc., 420 Lexington Ave., N. Y. C 


Sievers Reamer x x x &, 


« Security Drillatle Products x 





Official Figures for Soviet Oil Operations 





Production Daily Average Run to Stills Drilling 

1938 bbl. bbi. bbi. feet 
January 17,647,000 569,258 15,882,000 520,000 
February 13,591,000 485,393 13,122,000 320,000 

arc 15,984,000 515,613 14,842,000 340,000 
April... ... 17,850,000 595,000 15,850,000 ; 
May..... 17,580,000 567,097 15,600,000 420,000 
eae 18,540,000 y 15,900,000 550,600 
Total 6 Months 1938 101,192,000 559,072 91,196,000 2,550,000 
Total 6 Months 1937 98,306,65' 543,131 89,987,547 3,062,220 
Total 1937. . 202,856,661 555,772 187,121,389 6,244, 
Total 1936. . 199,634,921 545,450 180,582,274 6,958,916 
Quota 1938.... 244,215,000* 666,066 215,055,000 not available 
Quota 1937 234,450,000 642,329 208,285,000 9,240,000 
Quota 1936 222,345,000 607,000 182,250,000 7,100,000 


*Crude oil and gas 


Drive the month of May the general 
improvement in crude production opera- 
tions which started in April in the major 
Soviet oilfields was well maintained, and 
further improvements have been reported 
for June. In fact, production in some of the 
Baku fields was three percent in excess of 
the quota that had been set for the month, 
while a remarkable improvement was made 
in the Grozni field, the output of the several 
groups ranging from five to 17 percent 
above daily plan requirements. Baku pro- 
duced about 14,000,000 bbl. and Grozni 
approximately 2,000,000 bbl. These two 
together accounted for over 90 percent of 
the output of all the Soviet oilfields for that 
month. Not all the oilfield groups in Baku 
exceeded the quota, as a number of them 
were below par. The Artema, Kaganovitch, 
Lenin and Stalin fields were the ones 
which showed such good results. 

The Grozni oilfields, excluding Daghestan, 
were divided recenty into four groups, i.e., 
Old Grozni, October, Molgabek, and Gorski 
Mountain. The Daghestan oilfields were 
also segregated and are operated under an 
independent oil trust known as “‘Dagneft,”’ 
the latter including Izberbash, Achisu 
and Kayakent, which have been under 
development since 1935. The Old Grozni 
field is still operating well below its quota, 
while the October and Molgabek fields are 
operating but slightly below plan. 

On the other hand, the Gorski Mountain 
field, which is a comparatively new devel- 
opment, has brought in a number of 
gushers and these have enabled all Grozni 
to give an output of 60 to 130 percent above 
quota requirements during June. 

The Grozni oilfields now only yield about 
22,500,000 bbl. of crude per annum, as 
compared with 67,500,000 bbl. in 1931, al- 
though Grozni has a number of oil-bearing 
properties which doubtless could be devel- 
oped into commercial fields. Before many 
years Grozni probably will be brought back 
to its old extensive production. 


Considerable progress has also been made 
in one Caucasian oilfield, Maikop pro- 
ducing from 30 to 38 percent above quota 
during June. Furthermore, the various 
Emba fields have shown from five to 
25 percent in excess of their plans. In 
direct contrast, the output of the Sakhalin 
fields has been from 15 to 87 percent below 
the quota. Production at Sakhalin has af- 
fected cracking and refining output at 
Khabarovsk to which the oil is transported 
in tankers. This refinery has one combina- 
tion cracking plant, consisting of a straight 
run and two furnace cracking units of 
domestic design. This situation probably 
accounts for considerable purchases of 
Californian gasoline that has been made 
recently by the Soviets. 

Dealing with the question of June re- 
fining operations, it is interesting to note 
that operation exceeded plans by about 
three percent. A topping plant was com- 
pleted during June at the Neftdag oilfield 
in Uzbekistan, and a cracking installation 
at Ufa was placed on stream, processing 
the crude from the Ishimbayevo structure 
of the Bashkiria oilfields. Connection be- 
tween field and refinery is by a 180 kilo- 
meter pipeline. An order for an Alco unit 
was placed in 1935 for the Ufa refinery, but 
its completion has been delayed. 

Discovery of oil in several locations in 
the region of Saratov has been reported by a 
Soviet geological party. Drilling shallow 
wells has revealed nine individual oil- 
saturated structures analogical to the dis- 
coveries made at Sizran. It is believed that 
commercial aspects of the new discoveries 
are assured. 

Geological and drilling results to date in- 
dicate that the vast territory between the 
Ural Mountains and the Volga plains is 
bound to develop ultimately into a very 
important chain of oilfields in the east 
section of the U.S.S.R. Outstanding of 
these are the Ishimbayevo and the Emba 


(Continued on page 64) 
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At right: Erecting one of a battery of storage tanks in 
the California field. They are completely field-welded 
by Lincoln “Shield-Arc” Welders and “Fleetweld 5” 
Electrodes. Courtesy American Pipe & Steel Corp., 
Alhambra, California. 









H. C. Price Co., Bartlesville, Okla. 


HOW LINCOLN USERS CUT COSTS 


“We standardize on Lincoln for three mighty 


good reasons,” says one superintendent. 


“In the first place, Lincoln service cuts our 
welding costs. Since we’ve been welding, the 
Lincoln man has helped step up our weld 
production rate 150% by showing us new 


techniques and ideas. 


“In the second place, the Lincoln Welder best 
suits our variety of work. It is faster and its 


wide range gives us more welder for our money. 


“In the third place, Lincoln ‘Fleetweld’ Elec- 


LARGEST MANUFACTURERS OF ARC 
WELDING EQUIPMENT IN THE WORLD (Aaa 


Name Position 


Company 
Address 
City 





trode saves us more than $500.00 per year in 


? 


welding costs. We discovered this by actual test.’ 


Welding users the world over constantly cut 


costs with Lincoln equipment and service. 


There are 60 Lincoln offices in the VU. S., 
and others throughout the world, and each 
one is staffed with skilled welding technicians. 
Call in a Lincoln man from the nearest office 
and judge for yourself whether he can cut 


your costs. No obligation. Mail the coupon. 


ite for free bulletin 


At left: One of five 10-inch gas lines for 
Mississippi River crossing. Joints are butt welds 
made by stove pipe method with Lincoln 
“Shield-Arc” Welders and “Fleetweld 5” 
Electrodes. River clamps are used. Courtesy of 








THE LINCOLN ELECTRIC COMPANY 
Dept. P-521, Cleveland, Ohio 


I am interested in lower welding costs. [_] Send free procedure 




















tsa long hole 
thathas no 


Cus ning 


SURWEL 
CLINOGRAPH 


Sperry-Sun Well Surveying Co. 


1608 Walnut Street, Pisedsiphia, Pa. 


Long Beach, ° 

549 East Bixby Road, (3800 Block, Atlantic Avenue) 

Houston, Texas, 3118 Blodgett Avenue 
Tulsa, Okla., 425 Petroleum Building 

Corpus Christi, Texas, 332 North Morningside Drive 

Lafayette, La., oe Building, Cor. Lelepette and 
est Vermillion Streets 

Bakersfield, Calif, c/o Elks Club, 17th & I Streets 
Santa Barbara, Calif., 1409 East Valley Road 














LEACH EXCHANGERS 


for 


High Temperatures 
High Pressures 


High Heat Transfer 
Low Vapor Pressure Drop 
Long Tube Life 
Easy Cleanability 


Leach Exchangers are fully protected 
by U. S. and foreign patents 


Cc. H. LEACH CO. 
117 Liberty St. New York 





U.S. S.R. 
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oilfields. The former are located about 600 
km. from the original field at Chussovo 
Village which was discovered in 1937. 

Drilling in the Emba fields on the north- 
ern shores of the Caspian Sea has proved 
more difficult than in any other part of 
Russia owing to the complicated structures 
and overhanging formation, particularly as 
the region is sparsely populated and as 
there is a lack of roads and fresh water. 
Makat and Dossor were the original fields 
at Emba and they were recently enlarged 
by the addition of South Iskin, Bait- 
chunas and Koschagil, all of which are 
under commercial production. Prospecting 
has been carried on in many other sections 
of this territory. 

Since the construction of the Caspian 
Sea-Orsk pipeline several more regions have 
come under prospecting for oil. These 
regions of Emba are along or near the river 
Uil and are known as Shubar Kuduk, 





meters of gathering lines laid from the 
South Iskin, and Emba fields and over the 
Kazakstan Steppe. There are 11 pumping 
stations and storage tank farms along its 
route, including a terminal at Orsk. The 
line has a capacity of 10,500,000 bbl. per 
annum of crude and it was intended to 
enlarge the capacity to 21,000,000 bbl. 
per annum. 

Plans called for the extension of this line 
to Kurgan during 1937 and 1938, and a 
number of small refineries with a total 
yearly throughput of 10,500,000 bbl. of 
crude were to be built at Kurgan, thus 
augmenting the 21,000,000 bbl. capacity of 
the Orsk refinery. As the distance between 
Orsk and Kurgan is about 750 kilometers, 
it means that the total pipeline will be 
about 1500 kilometers long and will have 
a capacity of 35,000,000 bbl. of crude per 
year when completed. 

The total planned crude production for 
1938, in Soviet Russia, is divided into the 
following quotas for the various trusts and 
fields. 


Barrels 
Djebulak and Djaksimai. The pipeline is ee. Wh ory +4 
874 kilometers long, (its extension seems to paemer- 11900000 
have been shelved for the time being, just —*:: ¥500'000 
as the project to extend the Grozni- wae <+-. oe 
Ukraine pipeline to Moscow was tem- ae a 
porarily abandoned) including 164 kilo- J. WEGRIN. 


GULF EXPORT PRICES FOR MAJOR OIL PRODUCTS 
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FOR OIL STORAGE 


IMPORTANT CONTRACTS 
CARRIED OUT IN- 
GT: BRITAIN. FALKLAND 15 
GIBRALTAR. BERMUDAS 
CEYLON 


CLAYTON, SON ¢ C°L™® 


HUNSLET LEEDS. ENGLAND 
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July 18 July 25 Aug. 1 
Products Cents Per Gallon 
i Ee nC 4% 4%, 4% 
bajeesis RAS REO A aa 4% 4% 4% 
59 Octane and below. . cee AITO 4 4 4h 
65 Octane and above...................... 5%, 5% 5 
AVIATION GASOLINE: Gulf Export in cargo lots................... 9%, 9, 9% 
KEROSENE: th hic daar ieta-b-s wih ackmmmsilienm hee 4% 4% 4% 
AEE IE Eanes 4 
68 ica RAi a Gian oo aed tsainesb-s , 4 4 4 
GAS OIL: o Btoast inden and below............... ; 3% 3% 314 
43/47 Di  Sexxtsacadiareeeanse : 3% 3% 3% 
ss. oo ccccacances 31, 346 315 
eee 3% 3% 35% 
Dollars Per Barrel 
FUEL OIL: lia ities sracicieibaiinichiinnlinnilacn 15 15 15 
 cccnk.citdvaruked soveswnnkeeeens 65 65 65 
a eke. dw ebwekneds ¢oeeRee vale 1.55 1.55 1.55 
Cents Per Gallon 
LUBRICATING OIL: 6S iar beneketeneb censors 201 2014 2012 
Bright — SE aie g:G00s.e bikawae Sevhwanlos 21% 211, 21% 
TT in ucascenncacadce 2014 2014 2014 
600 Unifiltered oe a ee ait 15 15 15 
(New York Export Mh 56 6p kak enadedeunwceayes 17% 17% 17% 
Market) I iis sendin canenes-b'sie' 18 18 18 
REE 6 aie Seem n09 sence enaha 2014 201% 2014 
CS EEO re 19% 191, 20 
re 19% 18, 19'2 
(South Texas NS  cocnnnrerniocnes 1% 1% 1% 
Export Market) DPA ebtkekebebeksbedsavexh ou sy, 8%, 8% 
EGS Ct cad w dun dunia em nwa 8%, 8%, 8% 
TERRI TIRE ER ae NRE 1%, 1%, 7% 
RRR Cai: 8, By, 8% 
EN siriaiscs siacidenies& Waweaearnaess 8%, 8% 8% 
Dollars Per Barrel 
CRUDE OIL: East Texas delivered at Gulf for export... .... 1.45 1.45 1.45 
FREIGHT RATES 
June 22 June 29 July 6 July 13 July 20 
Dirty Clean Dirty Clean Dirty Clean Dirty Clean Dirty Clean 
Gulf-No. Atl..............15 15 14 15 14 15 14 15 Ac 
Gulf-UK. Cont..............12/- [EL12/- 11/- 12/- 11/- 12/- 11/- 12/- 11/- 12/- 
AUGUST 1938 
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OUT IN FRONT... with Individualized Treatments 


There is no mystery about acidizing. How it works and the well to learn exact conditions before treatment. 


i t ° . . . . 
oS omy Senne Only with all the facts in hand can an intelligent and pro- 


But, the more you understand it, the quicker you realize ductive treatment be given. Dowell is definitely “out in 
it takes genuine experience and a broad technique to front” with the majority of producers because it offers a serv- 


make it give maximum results. ice that is adapted to the specific conditions of every well. 


0 
—_ D OW E L L Dowell has spent over six years developing and expand- 


4c 
19): ing the process of acidizing. And yet, for all this expe- 


NEW! DOWELL “XR”’ 
The Sustained Action Acid 


rience, it still recognizes the importance of specialized study. tus tet ctimeninn aus Gets 0 ott 


DOWELL INCORPORATED action. Dowell “XR" Acid is kept active fill it travels far 
938 | Subsidiery of THE DOW CHEMICAL COMPANY For example, to get the low-down right on the job, | into the pay zone. Get the facts on Dowell “XR”. Informa- 
on tion at all Dowell stations. 
Executive Office: MIDLAND, MICHIGAN Dowell frequently sends a laboratory technician to 





Ee Office: KENNEDY BUILDING, TULSA, OKLA. 





PEL AND GAS WELL CHEMICAL SERVICE 





RENOLD 





Designed and made to A, P. I. specification by 
the world’s leading driving chain makers. 
Send for leaflet No. 216/32 


THE RENOLD & COVENTRY CHAIN CO., Ltd. 
MANCHESTER, ENGLAND 
Agents throughout the world 








Masia 


The Blackstone is world- 
famous as an address of 
distinction in Chicago. 
Here graceful living is en- 
joyed by the discriminating 
. traveler. 

A. S. Kirkeby, Managing Director 


The Blackstone 


MICHIGAN AVENUE - CHICAGO 
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FOREIGN OIL LEGION 


(Continued from page 55) 


WouN SKLIROS, managing-director of the 
newly-formed Basrah Petroleum Company 
Ltd., London, which has an initial capital 
of £1,000,000, is in Baghdad seeking an 
oil prospecting concession over a large area 
in south east Iraq, and comprising the 
Basrah Vilayet near the border of Kuwait 
where Gulf Oil and Anglo-Iranian have 
discovered a commercial field. The shares 
of Basrah Petroleum are owned by the same 
international interests that control Petro- 
leum Concessions Ltd. Evidently Mr. 
Skliros plans to conclude another fine oil 
deal before his coming retirement. His 
former negotiations for the Iraq Petroleum 
Company, of which he also is managing- 
director, are warmly appreciated by his 
fellow directors. 


BJoun W. FIsHER, assistant manager, 
International Petroleum Company, Lima, 
Peru, recently arrived in the United 
States on a visit. H. PRITCHARD of the same 
company’s Talara office also came on the 
SANTA CLARA. 


Lioyp G. ENsIGN, who during the past 
17 years was closely associated with oil 
operations in Trinidad and Venezuela and 
more recently during the past two years 
was vice-president of Petroleum Machinery 
Corporation, recently organized his own 
company in New York to represent a 
number of American manufacturers of 
drilling and producing equipment in the 
furtherance of their international sales. 


Lioyp M. HEGsom, Mene 
Grande Oil Company, was 


treasurer, 
Maracaibo, 


recently in New York, and sailed on the’ 


ss SANTA Pauta for La Guaira 
Caracas. 


and 
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OIL TANKERS AT SWANSEA DOCKS 
JAMES MILNE, General Manager, 














{°DISTRIBUTION 


The Great Western Railway Company’s South Wales Docks at CARDIFF, 
SWANSEA, NEWPORT, BARRY, PORT TALBOT and PENARTH (Harbour) 





_ are excellent 


: oil ports in Great Britain. 


terminals for oil 
distribution. 


SWANSEA DOCKS is one of the greatest 


Important oil depots have also been estab- 
lished at CARDIFF and at PENARTH 
(Harbour). 


SITES FOR NEW DEPOTS 
ARE AVAILABLE 
For information apply to the respective 
Dock Managers or to :— 
W. J. THOMAS, 
Chief Docks Manager, 
Great Western Railway, 


CARDIFF 
Paddington Stn., London, W.2. 














ames T. Woon, JR. has been appointed 
manager of the production operations of 
The Texas Company of California by 
C. E. OLMSTEAD, president and general 
manager, succeeding F. C. SEALY who has 
been transferred to the New York Office 
of The Texas Company (Delaware). W. S. 
RoGeERs has been made assistant to Mr. 
Wood, while W. H. Farranp has been 
appointed general superintendent of pro- 
duction, and H. C. Stone, division superin- 
tendent. R. L. Keys has been advanced to 
assistant production manager. 


WititiAm B. Heroy has joined the 
Pilgrim Exploration Company as _vice- 
president and chief geologist, according to 
an announcement by RoBert E. McCon- 
NELL, president, and will make his head- 
quarters at Houston, Texas. He will devote 
his entire attention to Pilgrim’s oil property 
interests in Louisiana, Texas, and Ar- 
kansas, which are held jointly with Fohs 
Oil Company. 

Prior to joining Pilgrim, Mr. Heroy was 
associated with Consolidated Oil Corpora- 
tion for 18 years, the last seven of which 
were as chief geologist and manager of the 
Foreign Exploration Department. He had 
previously spent 12 years with the U.S. 
Geological Survey. He is a past president 
of the American Association of Petroleum 
Geologists, and is a Director of the Ameri- 
can Institute of Mining and Metallurgical 
Engineers, a Fellow of the Geological 
Society of America, and Treasurer of the 
Society of Economic Geologists. 


T. B. Hupson, president, Polymerisation 
Process Corporation, and attorney of the 
Phillips Petroleum Company sailed on the 
ss. NORMANDIE on August 3rd for a vaca- 
tion in Europe. Also on this French Line 
vessel was ARTHUR E. LLoyp, oil operator 
of Wichita, Kansas. 


Bupson Woop, manager, Mene Grande 
Oil Company, Caracas, recently arrived 
in New York on board the ss. SANTA 
Rosa from Venezuela. Among other oil 
men arriving on this vessel were M. LEWIS, 
F. J. UNpERWoop and C. Cozap of the 
Curacaosche Petroleum Maatschappij. 


A. J. FLINT, director of the Redeventza 
(British) Oil Company, Ltd., has been in 
Portugal in connection with a refining li- 
cense recently granted the Société Con- 
cessionaire pour Raffinage du_ Pétrole. 


The Frontispiece 


Our frontispiece this month depicts 4 
scene on the Humble oil lease at Freer, 
Texas. A Caterpillar tractor equipped with 
tree dozer is clearing land prior to starting 
further drilling operations. 
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2. The first assembly operation con- 3. Collars are then loosely screwed 4. The mandrel is now inserted 
has sists of inserting liners into pump into both ends of the pump jacket. through the entire length of the 
fice jacket. Note that faces of liners are Interior of liners is flooded with oil to pump jacket, thus bringing the liners 
rs carefully cleaned before inserting. insure proper lubrication. into proper alignment. 
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x to ; i 5. While mandrel is still inserted, 6. Making up the plunger assembly 
4 Skilled . ° MB collars at each end of jacket are is the next step. The adapter for the 7. The rod quide is now assembled 
ON- illed hands working with ! 1 @ dightened, Thie malnteies proper pump rod is screwed tightly into the to the top-lock body. This assembly is 


alignment after mandrel is withdrawn. upper end of the plunger. then slipped over the pump rod. 
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csr the finest materials fash- 

— ion the parts for Axelson 
Ar- 

alien Pumps. Precision assem- 


bly of these parts as de- 
was 
ora- picted here is final as- 
hich 


the surance that Axelson 


had Pumps will meet , 8. The pump rod is then tightened 9. Seat and ball is now inserted into 10. The plunger assembly, now com- 
US. _ : into the plunger adapter, and the the lower end of the plunger and the plete, is inserted into the pump 
dent every condition for =. . top-lock body is loosely slipped over Perry nut tightened against seat. barrel, which has been properly 
3 the pump rod. This completes plunger assembly. aligned, as described in No. 4. 
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any field. ! " ; 7 11. After inserting the plunger as- 12. Next, the pump rod coupling is 13. It is now necessary to complete 
| : ; sembly into pump barrel, top-lock securely tightened onto the pump the bottom end of the pump. The 

iy} body and rod guide are tightened rod. This completes the top end of double valve cage is now screwed 

ator Sceseirote ia! | into top collar of pump barrel. the pump assembly. into the combined collar and cage. 
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14. The seat and ball is then inserted 15. The seat and ball is held into 16. The locking assembly is now 
‘ into the double valve cage. Seat place by the standing valve body. made up and secured by the clamp- 
on in & and ball have been previously This standing valve body acts as a ing collar, The pump is now oiled and 
ig li- : Seg vacuum tested for perfect seating. pilot when lowering pump into well. painted, and boxed for shipment. 


AXELSON 


DEEP WELL PLUNGER PUMPS 
1. Here are the parts for an Axelson R. S. L. stationary barrel ; 
type pump, with top-lock hold-down, Perry Barnwell plunger, S U G 4 3 4 R Oo D S 


combined collar and cage, hardened cast iron liners and Axloy 
seats and balls. 
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Axelson Manufacturing Company, pr. o. Box 98, Ver- 
non Station, Los Angeles * St. Louis * 50 Church Street, New York * Tulsa 
Mid-Continent and Eastern Distributor: Frick-Reid Supply Corporation * Rocky 
Mountain Distributor: Great Northern Tool & Supply Company. 











Hay-Adams House continues the 
traditions of the famous names which 
it perpetuates-the charm, the dignity, 
the inborn graciousness of gentility. 
yet mindful always of the demands 
of the present day—for example, 
Hay-Adems House is 


COMPLETELY 


| Chir Conditioned 


RATES 


FROM 9 SINGLE 1450 DOUBLE 


HAY-ADAMS HOUSE 


Opposite the White House 
Overlooking Lafayette Park 


WASHINGTON, D. c.—7 
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Or Relaxation 
Cheese the Chelsea 


Here you will find everything to further your 
comfort and enjoyment — outside ocean-view 
rooms . 
toom at the ocean's edge . . . superb cuisine 
+ varied sports ... and entertainment. 













Recreation 


-+ sum deck... beautiful dining 
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Pipeline Road 


A roan is being constructed at a cost of 
$3,000,000 from Haifa to Baghdad along 
the pipeline route, and is expected to be 
completed late in 1940. 


Geological Congress 


Tue 18th International Geological Con- 
gress will be held in London from July 31st 
to August 8th, 1940, at the invitation of the 
London Geological Society. 


Egyptian Activity 


Four additional oil companies have 
been formed in Egypt to apply for explora- 
tion licenses. They are the California 
Mediterranean Petroleum Company, and 
the Texas Mediterranean Petroleum Com- 
pany, both controlled by the California 
Standard Exploration Company, and the 
Egyptian Desert Petroleum Company and 
the Levany Petroleum Company, both 
controlled by The Texas Exploration Com- 
pany (The Texas Corporation). 


Drilling in Australia 


A yew prospecting permit covering 
5,000 acres has been granted to the Roma 
Blocks Oil Company, N. L., which con- 
cern was recently given an initial bounty 
of $50,000 by the Commonwealth govern- 
ment towards the cost of drilling at Mount 
Bassett, near Roma, Queensland. Drilling 
is in charge of Otis Evans, a Californian. 

The Victorian State government has 
started drilling near Bairndale, Victoria, 
with a new $100,000 rotary outfit loaned 
by the Commonwealth government, which 
imported the equipment. 


ABSTRACTS 


(Continued from page 61) 


additional ring surface comes into contact with the 
previously scratched cylinder wall area. 
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Wear occurs in every piece of machinery which 
man has devised to date, and the term “excessive 
wear” has meaning only by comparison. The oper- 
ator of a 100-hp. diesel engine of the automotive 
type may be satisfied with a cylinder wall wear of 
0.015 inch per 1,000 hours for lack of knowledge 
that this wear figure can be reduced materially 
through the choice of lubricating oil. 

The immediate cause of bearing failures is ex- 
cessively high temperature. In the case of babbitt 
linings, the crushing strength is reduced by high 
temperature to a point where cracking upon im- 
pact occurs, and the commonly-observed failure by 
spalling is experienced. With the newer alloy-type 
bearings, which are more resistant to impact at 
high temperatures, corrosion of the bearing metal 
by acidic bodies in the lubricating oil may be ex- 
perienced. With either type of bearing, high tem- 
perature is associated with failure. 

As a result of both theory and practice, the authors 
believe that a diesel engine crankcase oil should have 
the following properties in order to alleviate the 
above-mentioned difficulties: 

Detergency, or the property of the oil which keeps 
impurities in suspension and prevents them from 
sticking. 

High film strength, which reduces the danger of 
scuffing, scratching or galling under adverse or 
severe conditions. 

Low carbon-forming tendency and adequate 
crankcase stability which promotes cleanliness of the 
engine and continuance of efficient lubrication. 
Absence of corrosiveness is of course essential. 

Ordinary straight mineral oil lubricants are in- 
adequate and require the use of soap-type additions. 
Several brands of these compounded oils are now 
available to Diesel users. 


Uses 


Economics of Cleaning Diesel Fuels by 
Centrifuge—H. O. Sears, in OIL AND GAS JOUR., 
vol. 36 (1938), No. 49, p. 70. 

A pipeline company having five pumping stations 
that were furnished with identical equipment in- 
stalled centrifugals in two of these stations for the 
purpose of cleaning the crude oil used for fuel in the 
Diesel engines. Very exact records of the performance 
of the Diesels, thus furnished with cleaned oil, were 
kept over a period of two-and-a-half years. Some of 
the economic advantages credited to the centrifugals 
are summarized. 

Exhaust valves and fuel valves run much longer 
on the cleaned fuel than on uncleaned fuel. Besides 
this increased trouble-free operation there is a sav- 
ing of six-and-a-half man-hours of labor per cylinder 
in reconditioning. Instead of replacing fuel pump 
plungers annually and pump packing twice an- 
nually, during the 214 year period the two stations 
operating on centrifugaled fuel did not need to 
change any fuel pump plungers or valves, and only 
one packing needed replacement. Liner wear was 
reduced 50 percent, rings accumulated less carbon 
and stuck rings were less frequent. Cleaning the 
fuel lowers the fuel consumption from 0.434 Ib. per 
horse power hour to 0.415 lb., amounting in this case 
to 395 bbl. of fuel per station per year; the lubricat- 
ing oil needs less frequent changing and consump- 
tion of lubricating oil is considerably reduced. 

The crude oil contains from 0.2 to 0.5 percent of 
foreign matter; after centrifuging this is reduced 
to 0.02 to 0.03 percent. , 

These results are noteworthy, especially in view 
of the fact that the Diesel fuel on the market and 
purchased by the average industrial or municipal 
plant contains a greater quantity of foreign mat- 
ter than the crude oil used by this pipeline 
company. 
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